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PEEFATORY NOTE TO THE THIED EDITION. 



In the " Supplementary Chapter," appended to the last 
edition of this work, the author — whose loss the scientific 
world and his many friends deplore — supplied to his 
readers a notice of such fossils and geological facts as had 
accrued during the four previous years. This valuable 
resume of the more recent discoveries in the Tertiary, 
Cretaceous, and Wealden deposits has been retained intact 
in the present edition ; but that the reader may be in 
possession of the latest discoveries, a succinct account 
of the further progress of geological research has been 
drawn up by a scientific friend of the much lamented 
deceased, to whom, also, have been entrusted those sheets 
of the new edition of the "Medals" which Dr. Mantell left 
imperfectly revised. 

Since the publication of the second edition, the pro- 
gress of observation has enriched us with many facts con- 
cerning the geological history of those southern parts of 
England, to a notice of which the present volume is de- 
voted ; and the many geologists, amateur and professional, 
who have visited the coasts of Hants, Dorset, and the Isle of 
Wight, have added numerous valuable fossils to our public 
and private museums. Some of these have been already 



VU PSETATORT NOTE 

OASMriMt Mit i^vrcd, Imt a large proportion still nmain 
oihtiuu^i. iH' <;h4«: na^img public. 

JE^iAv yiDs^akMnf^ to speak more especially of thre Ule 
jfl \Vi^u: MiC itiu^ iM»ghbouriDg coasts, it should W uocieed 
tiis;. Mv kUitiMft renearch over both old and new grouzul. 
ikuC ity uiitj(a ^fKamination of collected sjtecimeiuw much 
Ugui uiit UiDL tiafmn on the geological structure of du- 
iwu uitiittrvw ^w0¥xiTe ; greater precision has been arrived 
^i ih XAnk <Ui!>uuv^spi2al arrangement of \*arious deposits^ 
aiid iurttittr jm^fid ^^itaincd into the pre-adamitie kistorr 
at the auiiuttl m4 ^kf^eitiAe kingdoms. Of these additions 
to our kxiorkfd^ the journals of the geological sooiecie» 
&i Loiidou. J>i^b^ Paris, Ik*rlin, and Vienna are the chief 
myoiiii^'iet. HT^ tbail here refer only to some of the motst 
iuteiejtiui^ \i ihk isuiU tliat have thrown new light ou the 
j»eiuiiOt at ^Wv^fy* 

The diM>ov<ry U traces of largo limidoid crustaceans, 
ill tue lowem ^umn or Cambrian rocks of Canada and 
tut liiiiiod bUiVe^ ; *A frcsh-watcr hIiuIIs (ano</(>tij^ in the 
Jt)ev ouiiiu roctkt <A t\y^ B^mth of Ireland ; of tracks and 
J uuiaiiit ui' at lewrt two kinds of ro])tilc8 in the ** old red '* 
ul' Moiiivsuire : tLe traces of otlnjrs in the lower carbon- 
Uiij out or J^evoJuiaoi </f Pennsylvania ; of re])tiUan remains 
ill 11 It oval of feootland and of Nova Hcotia; and of land- 
4xuUt; wiclj the reptiles in the upright treo-stum]>s, in the 
UiXiAs^i : iA biuall mammalia in the trios of Wurteml>erg; of 
ij^^ja.cjov*t ^Joupb *A ga*tero[>oda in the cretaceous rooks of 
{LuMf^ ■ w^<J ^' ^ ^rrasit variety of dicotyledonous loaves 
ill li*«; j<vvvci* cjc-taoeoufi dei>osit8 of Aix la ChapoUe and 
iUuvUicri;.-^e great fiacts, illustrative of many an obscure 
M.i.,uiji: ill tU' our earth. The noble work 
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devoted to the Palaeontology of Bohemia, the ample and 
highly illustrated volumes of American research, the 
" Palaeontographical Monographs, " the " Pcdeontologie 
Frangaisey" the Cambridge "Fcisciculi" and the Survey 
"Decades'^ are some of the latest of the great works to 
which geologists may now turn for the history and por- 
traiture of bygone forms. 

Leaving the general consideration of the late acquisitions 
to our knowledge of ancient faunas and floras, and of the 
history of their entombment, to the works which especi- 
ally treat of these subjects, we necessarily limit our obser- 
vations to those points of interest which are connected 
with the geology of the Isle of Wight. 

I. — Classification of the Tertiary Strata. (See 
tabular arrangement, p. 43, and supplemental note, p. 305.) 

We have first to notice the important modification which. 
Professor E. Forbes has found necessary to introduce into 
the classification of the eocene deposits of the northern 
part of the island. A strict investigation of the distri- 
bution and organic contents of the fluvio-marine tertiaries 
of the Isle of Wight was recently undertaken by this 
eminent palaeontologist ; and a general view of the results 
arrived at will be found in the " Quarterly Journal of the 
Geological Society," No. 36 (November, 1853). 

The greater part of the Isle of Wight, north of the 
great chalk ridge, has been hitherto regarded as composed 
of eocene beds of freshwater and estuary origin, and of 
the age of those composing Headon Hill. Professor 
E. Forbes, however, finds that, contrary to received 
views, almost all the surface of the island north of the 
chalk hills is composed of strata higher in the series than 
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Kr'U 'rf M«MM)»Nt4tH4) Ifilli that 

'iSS tht* Mfft#i4lM»/««» ^</]«<|ft thofM) 

^/^ f1iM> «7«e#cm <^ these higher 
i#^v^4k , Qidt there are two sys- 
»A«MF *^ t^AHa, or undulations, of 
«9m4^ tek and of all the ter- 
f:i«rw«7 ofi« parallel to, and the 
^jouar u, rifeht angles with, the 
^Citiiuit of the chalk ridge ; that 
v^ ih^Ae undulations affect 
Cb^ ditaJk jXfe^lf; that the north- 
<fena pa/t <>f Wbltecliff Bay (see 
i%Ei. 44;, in the fluvio-marine 
portion of iu beds, does not 
represent Headon Hill, as has 
iiItLerv> been maintained, but 
ineludeii some 200 feet of liigher 
beds; and that over and above 
the Headon series (lign. 45), 
there are three sets of beds 
characterised by peculiar fossils. 
At the same time, although 
there is ample evidence to show 
that the two upper of these 
series are the equivalents of 
the lower miocene of foreign 
authors, there is also good 
proof that they all belong to 
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the eocene system. 
Professor E Forbes 
proposes the follow 
tag classification for 
the fiuvio marine eo- 
cene tertiaries of the 
borders of the Solent 
I The Hempstead 
series, 170 feet thick, 
composed of marls and 
clays the uppermost 
of which are marine 
°' g This division, of small 
superficial estent, is 
the equivalent of the 
Limburg: beds of Bel- 
E-: ^ £ giutu, and, in part, of 
|§ 3 g the Mayence basin, 
wS J g and of the Grfei de 
5 o Fontainebleau. To the 
J I level of the middle and 
^ i lower portions of this 
series, the so-called 
miocenes of Malta, and 
equivalent beds in Bar- 
bary, Greece, Italy, 
Spain, Portugal, and 
France may now with 
probability be refer- 
red. The distinctness 
of the vertebrate re- 
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mains contained in these beds, from those of Binstead 
and Hordwell, was several years ago indicated by the Mar- 
chioness of Hastings. 2. The Bembridge series, about 
110 feet thick, consisting of estuary marls, marine beds, 
and freshwater limestones (those of Bembridge, Sconce, 
Binstead, &c.), abounding in peculiar fossils, and forming 
almost the whole of the north shore of the Isle of Wight. 
This group is the equivalent of the gypsiferous series of 
the Paris basin. 3. The St. Helen's beds, from 60 to 100 
feet thick, variously composed, of estuary and freshwater 
origin, becoming in part good stone, to the east of Ryde. 
These beds, possibly representing in part the Gr^s de 
Beauchamp, separate the Bembridge from — 4. the Headon 
series, 170 feet or more of strata, forming three divisions 
long known as the upper freshwater, inter-marine, and 
lower freshwater. The Hordwell fluvio-marine beds belong 
to a part of this division. 

Mr. Prestwich's continued researches in the structure 
of the tertiary deposits of the London and Hampshire 
series have further elucidated the complicated relations of 
these clays, sands, and ancient gravel beds. The corrected 
classification of the eocene strata effected by this talented 
and indefatigable geologist, and the improved nomencla- 
ture by which the series is now known, are given in the 
following table of the superficial and tertiary deposits : — 
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hjuj^ y^atn ntMtff Mr. I^iwcrbank notiocd the existence 
uf a biAytjfljfM (^hikriffrtin Im^I, containing land-shells of 
^sjc^uijje tsptff^^ trti the chalk of Ht. (Catherine's Down, and 
«?<;jx. ij. ti,<- fa/^, tif (iore cliff*. This deposit, which at first 
^j^uK sijl'/Jtt he miAtakcn for the top of the chalk itself, is a 
l^/^MfiaJ or sulml^rial formation, consisting of the surface- 
^Mn, tft "run of the liill," on th(j sIojkj of the chalk-down 
irhk'h (fWAi existed, but has iKK^n long ago out away by the 
iNfft; ai>/J r<;)ilaced by the jiresent clifl'. Hiniilar deposits are 
i^Himtfm \n the Isle of Wight and along the sides of the 
<$lialk 'hills of Kent and Hussex ; and Mr. Trimmer and 
J''rofc-«>'>r K. Forbes have lately described another such 
occurr<rn<x' at Tolland's Bay. Here, however, local modi- 
iicatioiib are indicated by the presence of vegetable matter 
aud fresh-water shells, as well as land-shells, in these marly 
bodb. 

Jjj making a road for the conveyance of stone for the 
construction of the Breakwater at I'ortland in 1851, the 
fi;>biuej5 in the rock were found to be occupied by a 
depoait diltering from the superficial soils, and containing 
lai'ge lounded boulders, sand, and bones and teeth of the 
hor&e. elephant, deer, and other animals. Bones of the 
wild Ijoar had previously been found in Portland. 

JJJ. Tkrtiary Fossils. 

Jictv\eeij (.'orfe and Wareham, in Dorsetshire, some of 
tliu white clay and sandy marls of the pipe-clay pits have 
buL'ii fuuiid by Mr. Charles Groves, of the latter town, to 
be. full of dicotyledonous leaves. A portion of the leaf of 
FK^^uk\\c\Ui Lamanrtnijt has been obtained from these beds 
bv Mv. Ciroi wes generally are like those of 
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Alum Bay and Bournemouth. The laminated white clays 
at Poole Head also abundantly yield similar relics of this 
ancient flora. 

Mr. W. R. Brodie, who has made a fine collection of 
leaves from the Corfe clays, has also discovered several 
specimens of insect remains, consisting of coleopterous wing- 
cases.* These plastic clays belong to the Bagshot series. 

In the still older clays of the Beading series, formerly 
known as the "Plastic Clay," Mr. Prestwich has lately 
found numerous dicotyledonous leaves, stems, &c. These 
occurred in limited patches of clay near Beading; and pos- 
sess a general resemblance to the eocene flora of some parts 
of Europe, but they have not yet been critically examined. 

The eocene corals have been described and figured by 
MM. Milne Edwards and J. Haime ("Palseontographical 
Monographs ") ; few, however, occur at Barton and Brack- 
lesham. The Bryozoa — a more numerous class of coralli- 
form animals, existing under somewhat similar conditions, 
but essentially different from the corals, and of much higher 
organisation — are for the most part still unworked. In 
Dixon's " Geology and Fossils of the Tertiary and Creta- 
ceous Formations of Sussex," f some of the latter, as well 
as some corals, are illustrated and described. Mr. Dixon's 

* " Quart. Journal Geol. Soc." vol ix. p. 63. 

t Quarto, 1850. This valuable work, so indispensable to the geo- 
logist who is occupied with the study of the eocene and chalk depo- 
sits, deserves more than a passing notice. It demands attention by 
the artistic skill and care expended on the numerous and beautiful 
illustrations, theworkof Sowerby,Dinkel, andErxleben ; on account 
of the elaborate palseontological details, — the combined result of 
the scientific labours of Owen, Egerton, Bell, Lonsdale, Forbes, and 
Sowerby ; and on account of the interesting and learned introduc- 
tory chapters, containing geological and archaeological notices of 
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Of the moUusca of tlie tertiary deposits of these dis« 
tricts, Mr. Edwards, Mr. Prestwich, and others have pub-' 
li^hed in their respective memoirs good figures and descrip- 
tions ; but to the Lite Mr. Dixon's work, abeady noticed, 
we must refer for a Lirge mass of information on this 
subject, and on the icthyology of the tertiary period;* 
several r^nains of the burger animals are also figured by 
Mr. Dixon, but the monographs on the fossil reptiles, by 
Professor Owen and Professor Bell, afibrd a compendious 
history and elaborate illustrations of these most important 
relics. We must not omit, however, to refer the reader to 
the beautiful coloured plate of the skull of the Hordwell 
alligator, in " Charlesworth's Geological Journal." 

The eocene tertiaries of England abound with remains 
of turtles, both of the marine and the freshwater groups of 
these animals. 

** The majority of the eocene chelonites," says Professor 
Owen,* ^'belong to the true marine genus ckelone; and 
the number of species of these extinct turtles already 
obtained from so limited a space as the Isle of Sheppyf 
exceeds that of the species of cheUme now known to exist 
throughout the globe."{ 

In the " Palaeontographical Monograph," 1850, p. 49, 
tSUx describing the crocodiles of the "London clay proper," 
from Shoppy and Harwich, Professor Owen proceeds to 

* '' Monograph on the Eocene Reptiles," 1849, p. 44. 

t Seven species from Sheppy, two others from Harwich, and 
two or three from the Hampshire tertiaries, are described by Pro- 
fessors Owen and Bell. 

X ^ All the tropical seas of the world have hitherto yielded no 
more than five well defined species of chdone ; and of these only 
two, as the Ch, mydas and Ch, caouana, are known to frequent th^ 
same locality.'*.— i!^i<f., p. 'U. 
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give, in deiAil, the structure of tlie CroeodUut SaitinytuB 
and AlUffator Hantonitmis, of Eordvcll, Mid tlic GaviaUt 
Dixonit of Bracklesliam ; and, in revicwiug the iotcrostitig 
palfflontological facts to the elucidation of whicli Iub la- 
bours have so greatly contributed, tlie Professor clMjuontly 
roinarks : — 

" Crocodiles, gaviids, aiirl nlligators now reiiuire, in order to 
put forth in foil vigour the powers of their cold-lilooded ctm- 
Ktitution, the stimulos of a large amount of solar beat, witb 
ample verge of watery space, for the evolutione wtuch they 
practise in the capture and diapoaal of their prey. IVIarahea 
witi lakes, extensive estuaries, lai^e rivers, such as the 
Gambia and Niger that traverse tlie pestilential tracts of 
Africa, or those liat inundate the country through whioh they, 
ran, cither periodically, as the Nile for example, or with leas 
r^nlarity, like the Ganges ; or which bear u broader current 
of tepid water along bonndlesa forests and aavannaha, like 
those ploughed in ever-varying channels by the force of tha 
mighty Amazon or Oronooko, — aueh form, the theatres of. the 
deatmotive existence of the carnivorous and predacious croco- 
dilian reptiles. And what, then, must have been the extent 
and configuration of the eocene continent which was drained 
by the rivers that deposited the masses of clay and sand, accu-. 
mulated in some ports of the Loudon and Uampahire basins to 
the height of one thousand feet, and forming the graveyard of 
countless crocodiles and gavials ? flTiither trended that great 
atrean^ once the haunt of alligators, and the resort of tapir- 
like ijuadmpeds, the sandy bed of which is uow exposed on. 
the "upheaved face of Hordwell CUfT? 

' "Had ftny of the human kind existed and traversed the 
land where now the base of Britain riSea from the ocean, he 
might have witnessed the gavial cleaving the waters of its 
native river with the velocity of an arrow, and ever and anon 
rearing its long and slender snout above the waves, and making 
the banks re-echo with the loud and sharp snapping of its for- 
(aidably onned jaws. He might have watched the deadly 
Aruggle between the crocodile and palajothere, and have been 
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hiiQHelf warned by the hoarae and deep bellowings of the alli- 
gator from the dangerous ricmity of its retreat. Our fossil 
evidences supply us with ample materials for this most strange 
picture of tho Bnimal life of ancient Britain ; and what adds to the 
singularity and interest of the restored fo&ieauvtiiant, is the fact 
that it could not now be presented in any port of the worid. 
The same forms of crocodilian reptile, it is true, still exist, hut 
the hahitats of the gavial and the alligator are wide asunder, 
thousands of miles of land and ocean intervening ; one is pecu- 
liar to the tropical rivers of continental Asia, the other ia 
restricted to the warmer latitudes of Korth and South Ame- 
rica; both forms are excluded fi-om Africa, in the rivers o? 
which continent true crocodiles alone are found. Not one 
representative of the crocodilian order naturally exists in any 
part of Europe ; yet every form of the order once flourished, 
in close proximity to each other, in a territory which now 
forms part of England." 

IV. — Fossils op the Chalk, 
I To the paJieantological history of the chalk, and its 
associated gait and greensands of the south-east of Eng- 
land. Sir P. Egerton and Professor Owen have added 
valuable desoriptions and figures of reptiles and fishes ; 
whilst ProfesBor E. Forbes has described a large mass of 
of the echinoderms; Mr. Sowerby and others, numerous 
mollusca; Professor Bell, the larger Crustacea; Mr. Lonsdale, 
tho corals ; Mr, Davidson, the terehratulie ; Mr. Morris, the 
clionites; Mr. Huport Jones, the minute entomostraca; and 
Mr. John Brown has lately figured some of the foraminifera. 
V. — Wealdbm Fosbils. j 

The Wealden and Purbeck deposits have considerably I 
enriched the cellectora who have devoted time and labour § 
to the search for fossils. The novel and gigantic reptile, 
the pelorosaurua, was first known from the relics found d-j 
Mr. Fuller, neaf Cuck&eld^ aiiA. 4eacift«ii>yg ^it,"«isi^^fii-. 
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" Phil. Trans." 1850. Mr. Deckles Iins continued hU ex^ 
amination of tlio Wenlden of Hastings and the licinity ; 
and, besides some remains of t}io iguanodon, has found and 
carefully worked out from the rock, at low water, the mag- 
nificent liumertis, vlna, and raditu of tlie pelorosaurus 
wliieh were described by Dr. Mantel], in 1852, at the 
Royal Institution (March 5). Mr. Deckles has abo added 
to his Wealden collection numerous fine fish remains, espe- 
cially perfect heads and dorsal rays, tog^ether with sjilendid 
fronds of cycads and ferns, nuinerous uniones, and other 

The Furbeck marls and limestones had already yielded 

the remiuns of a host of insects ; but the Wealden proper 
(which overlies the Purbecks) had, with the exception of 
one wing (found by Professor E. Forbes in tho Hastings 
series of the Isle of Wight), given no indication of the 
insect-life of that pei'iod. 

We have now, however, the pleasure of reoording that 
Messrs. W. K. and H. Binfield, to whose successful search 
for insect remains in the lias of Gloucestershire and Dorset 
their cabinets bear ample testimony, have developed from 
tiie Wealden strata, at Hastings, St. Leonard's, and in the 
neighbourhood, nuraeroua specimens of wings and wing- 
cases of various species of insects. This important addition 
to our knowledge of the fauna of the Wealden proper 
was lately worked out by tliese gentlemen during a short 
recess from professional labours, and indicates a fine field 
of research for such as have tlio requisite eye, tact, and 
patience for the finding of insect remains. 

TI. — PDEBECK. FOBSILH. 

From the Purbeck formation, on the Lulworth coast. 



TO THE THIRD EDITION. XXl 

Mr. C. Groves, of Wareham, has lately obtained a largo 
portion, of the lower jaw of the "Swanage crocodile/' 
{Goniopholis cr(uddens,) see p. 25'^, It was imbedded in the 
marls not far above the " cinder bed." Figures and de- 
scriptions of some of the fishes of the Purbeck have been 
given to the scientific world by Sir Philip Egerton, , 

Vn. — Oolite Fossils. 

A few bones of crocodilian reptiles have been found by 
Mr. Neale and others in the Portland oolite, dt Portland ; 
a single coleopterous wing-case has been detected by the 
Kev. Mr. Brodie's practised eye in the Kimmeridge clay 
of Kingstead Bay;* some new fishes have been found 
in the black shales at Kimmeridge, together with a fine 
sepia and other interesting fossils, by Mr. Grove, of "Ware- 
ham; and, lastly, a magnificent paddle of a very large 
pleiosauruSf from the Kimmeridge clay of the Isle of 
Purbeck, has been deposited in the Dorchester Museum, 

Thus h^ve surveyor and collector, geologist and palae- 
ontologist, each contributed during the few past years the 
results of their untiring labours to the building up of the 
yet imperfect temple of science. The s6lid frame-work 
and the delicate adornment have equally advanced under 
the care of the naturalists devoted to the study of geo- 
logical phenomena ; whether working out the history of a 
mountain-range, or noting the structure of a sand-bank; 
whether exhuming mighty bones^ or studying the almost 
invisible relic of the animalcule. These later additions to 
our knowledge still confirm the philosophical generalisa- 
tions so clearly laid down in the "Retrospective Summary," 

• "Quart. Jotarn. GeoV. ^o^i.^^ n^V\^«^^^^» 






nntfAtoBT Hon. 



•t page 884 and in the bo^ ef the imky at page 298; 
thfliy enabk us to add many an cfgaido fixrm to our. Hats of 
the eztinot fkniiaa andfUifaa of aaoiflnt lands and soasy and 
sometimes add antiqaity to the genealogleal desoent of a 
^peciesy a genus, or a ftmfly I yet they cffernooontradiolion 
to the general statements with regaid to the history of the 
globe and its inhabitants^ so lueidly and ekqiMntly treated 
by the hmented author of tin <« Gmlogv o» thb Isia 
o» Wight.* 

T. B. J. 




The Isle op WieHT is described ty Sir Walter Scott, 
fis " that beautiful Island, which he who ooce sees never 
forgets, through whatever part of the ivide world bis 
future path may lead him," And if this favoured spot 
deserve aueh an encomium from tlie Poet, and the ftrdent 
admirer of beautiful and picturcfiquc scenery, it posaesseo 
stronger claims to the attention of the natural philosopher, 
for the strata of which it ia composed present phenomenit 
of the highest interest, and abound in those " Medals of 
Oreation," which elucidate some of the most important 
revolutions recorded in the early pages of the earth's 
Jihysieal history. 

The geological characters of the Isle of Wight are well 
knowTt to the scientific inquirer through the labours and 
publications of Sir Ebnby Enqijifield, Mr. Thouas 
Webbtek, and other able observers ; while the beautiful 
models of the stratification of the Undercliff, and soutiiera 
coaat, constructed by Captain Ibbetson, and the collection 
of fossils accompanying them, which are exhibited in tho 
Polytechnic Institution of London, altbrd an instructive 
Ki:position of the strata and orgauio remiuns of thia inte- 
resting district. 

But notwitlistandiug these admirable illustrations, I 
may venture to affirm, that the Geology of the Island is 
but little laiown or regarded by the majority of the intelli- 
gent persons who every season Hock by thousands to its 
shores, and, rapidly traversing the accustomed routes, visit 
the picturesque localities Twtei Vcv ftvft i 
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books, and take thdr deptrture, frithout tuspeetiDg that 
they have been travelling over a country rich with the 
spoils of nature, and teeming with objects of the highest 
interest to the instructed observer. 

Even the inhabitants, with but a few honourable 
exceptions, manifest an extraordinary degree of apathy in 
everything relating to the Geology of the Island. In vain 
will tjie stranger seek for public collections illustrative of 
xts physical structure and fossil remains* In one week it 
yroM be easy for a practical geologbt V> collect a more 
instructive series of specimens than is contained in the 
Museum of the Scientific Institution of the capital of the 
Uand — Newport. , 

^. Conceiving that this indifference and neglect may, in a 
great measure, be attributable to the want of a popular 
guide to the geological phenomena of the Island, for the 
^ell informed but upscientifio visitors, I have attempted to 
supply the defidency in the present volume; which is 
designed to afford, a familiar explanation of the physical 
structure of the. Isle of Wight and the adjacent coast of 
Dorsetshire, and of the organic remains which abound 
in many of the localities that will come under our notice 
in the course of these Excursions. 

. Eor the convenience of the geologist, and of others 
who may be desirous of investigating the stratification of 
the Island in detail, a list is subjoined of the principal 
works and memoirs hitherto published on the subject, and 
of which a general review is comprised in the following 
pages. 

January, 1847# 



ADVERTISEMENT TO THE SECOND EDITION. 



Although no effectual steps have yet been taken to 
establish in the Isle of Wight a public collection of its 
natiu*al productions, yet so many interesting fossils from 
various parts of the Island have been discovered and sub- 
mitted to my examination since the publication of the former 
edition of this volume, that I have reason to conclude 
my humble attempts to direct attention to the geological 
phenomena of the district have not been wholly fruitless. 

From the want of a local Museum, numerous valuable 
specimens have, however, been dispersed, and are now 
irretrievably lost to science ; yet the facts described in the 
Supplementary Chapter are sufficient proofs of the impor- 
tant acquisitions relating to the ancient physical history of 
the globe, that may be gathered by individual research, 
and of the facility with which an extensive collection 
illustrative of the Geology and Palajontology of the Island 
might be made, if but few of the intelligent and wealthy 
inhabitants woidd combine to effect so desirable an object. 

That the illustrious Prince, who so zealously encourages 
every attempt to promote the advancement of Art and 
Science, would extend his patronage to such an Institution 



ZXVl ADVEBTISEMBKT TO SECOND EDITION. 

there can be no doubt ; and I still indulge the hope that 
the "Beautiful Island'' will possess ere long, in a well- 
arranged Museum of its natiural productions, a new 
and powerful attraction to visitors and tourists, and an 
inexhaustible source of intellectual gratification to the 
izihabiiants/ 

G. A. M. 

Decmhery 1850. 
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'*!( wu look with wonder upon the grmi remaing of hvana 
works, such as tho columns of Palmyra, broken in tha addit of the 
desert ; the temples of Ptrstoro, beautiful in the deeaj of twenty 
centuries ; or the mutilated fVagmenta of Greek acnlptaro in the 
Acropolis of Athens, or in our own museumi, at proolk of the 
genius of artists, and power and riches of nations now 
away ; with how much deeper feelin«; of admiration most wo 
sider those grand monuments of nature which mark tho rorohitioBi 
of the globe ; continents broken into islands ; one land prodnoodf 
another destroyed ; tho bottom of the ocean become a fertile aoil; 
whole races of animals extinct, and the bones and exnris of one 
class covered with the remains of another, and upon the gmTei 
of post generations — tho marble or rocky tomb, as it were, of a 
former animated world — ^ncw generations rising, and order and 
harmony established, and a system of life and beauty produced 
out of chaos and death ; proving the infinite power, wisdom, and 
goodness of the Great Cause of all things ! " 

Sib H. Davy. 



DESCRIPTION OF PLATE I. 



FOBSIL SilBLLS FBOX TUB FBE8U-WATEB B0CE5B DBF081TS. 



Fig. 1" — Planarhii euomplialus ; the underside. 

1.— The same shell on the upper side ; from Calbourne. 
2.—PlanarMs ei/litidrieus ; Calboump. 
2" — Planorbis obtuiut ; Shalfleet 
'i. — LimneuM longiseattu ; Binstead. 
4. — Limneusfusifarmis; Ueadon Hill. 
r>. — Limiietu maximta ; Calbourne. 
Q.—Paltulitia angulosa ; Calbourne. 
y.—Bulimusellipticus; Binstead. 
8. — Uulimus costellatus ; Shalfleet. 

These fossil shells occur in the limestone and marls at Ueadon Ilill, and 
in the quarries at Dodspits, Shalfleet, Calbourne, and Binstead, near Rjde. 
The Planorbis and Limneus are the moat abundant genera ; and casts of 
the common species may be seen in profusion in the cream-eobured lime- 
stones used in the walls of cottages, bams, ^., in the northern parts of 
the Island. 
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DESCRIPTION OF PLATE II. 



PO00IL SnJBLU AND TJBXTn Of MAMMALIA, FItOM THJB mSSII-WATEfi 

JBOCJBKB PXPO0IW. 



SHELLS. 

Fig,'i,—Potomomya ffregaria ; from Headon 11 UL 

Tlis fhell is (iMcribad bj Mr. Bowebbt in Mineral Concbologrjr 
at Mya gregaria. Th$ genua Potamomyaf (rifer niuasela)i 
compriiet tliose apeeiea wliich inhabit rirert only, and are not 
found in eatuariea and IjraciLiab waters. 

2.^PotaniUies concavui f lleadon Hill. 

ii,^Melanopt{sJus{fbrmU ; lleadon IIIIL 

4. brevit; Headon lliU. 

t).—Neritina concava ; Colwell Bay. 

C. — 3felanop$is cariiiata ; Culwell Bay* 

l.—Tfelixylohotus; Hha1fleet« 

H.^ Pot amides plicatuJi ; Headon Hill. 

9. — — ^ ventrieoiut ; Headon Hill. 

MAMMALIAN UEMAIKS. 

10.— Upper canine tootb of AnoplotheHum commune ; from Beafleld, 

near Hyde. 
11.— The grinding surface of an vpper molar f of PakBotherium 

medium ; from Binstead* 
12.— One side of the lower Jaw of Palaotherium viinuSf with fire 

teeth ; from Beafleld.* 
lOfl — A tooth of Dicliolmne eervinumf from Binstead. 
13.— The grinding surface of fig. 13^' 

With the exception of the gigantic snail-shell, fig. 7, the fossil shells 
here delineated are abundant at Headon Hill, and in the clays and marls 
at Colwell Bay. The Mammalian remains are of excessive rarity, and 
linve hitherto only been found in the quarries near Hyde, and at Headon 
Hill. 

• Bm ** BrttUb FomU MuniiuUf,'' p^ 333. 



DESCRIPTION OF PLATE III. 



FOSSIL 8HBLLS FBOX THB XABI17B EOCENB DBP08ITS. 



Fig. 1. — Psammobia solidaf the yalyes united; from Headon Hill, 
la — The inner aspect of one of the shells of the same. 
2. — Corbula cuspidata, the united valves. White Cliff Bay. 
^ — The inner aspect of one of the shells of the same species. 
3. — DUrupa plana ; Alum Bay. 

This pteropodotu mollush is abundant in the sandstone rock, that 

overlies the mottled clays which intervene between the chalk 

and the upper eocene deposits. 
^—Ane-illaria subtdata ; Alum Bay. 
6. — Panop€Ba intermedia ; Alum Bay. 
6. — Cytherea incrassata ; Col well Bay. 
7. — Cardita planicosta, half the natural size; Alum Bay. 

These shells are abundant in most of the localities of the marine tertiary 
clays, both in the Island, and on the opposite coast of Hampshire and 
Sussex. The Panopcea intermedia (fig. 5), is a well-known shell in the 
Bognor Rocks ; and the Cardita planicosta (fig. 7), occurs in profusion 
in the clay at Bracklesham Bay, in Sussex. The Cytherea incrassata 
(fig. 6), is found in a sandy clay at Colwell Bay, almost as perfect and fresh 
as if recently left by the sea. 
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DESCRIPTION OF PLATE IV. 



F068IL 8HBLL8 7B0M THX LOWEB OBXES-SASB DEPOSITS. 



Fig. L — CarbU ecrrugata, from the sand-rock, Atberfield: the figtire U 
one-half the sixe in linear dimensions of the original. 

2. — Trigonia eaudata; from the sand-rock, Atherfield. 

3. — GerviUia aneeps; from the Cracker Bocks, Atherfield. a, denotes 
the markings of the hinge, which are seen in consequence of 
the yaWes being slightly displaced. It is represented half the 
size linear, of the original. These shells are often mnch 
larger, and more elongated than in the figure. 

^.— Vetms striatO'Castata ; a small shell, common in the Cracker 
Rocks at Atherfield ; the fignre is twice the size of the original 
in linear dimensions. 

b,—Arca Raulini; from the sand-rock, Atherfield. 

G. — Perna Mulleti ; from the lower beds of sand in junction with the 
Wealden ; Sandown Bay. The figure is but half the size of 
ike original, a, the structure of the hinge ; by comparing 
this figure with a, figure 3, the difference of the hinge in the 
genera Perna and GerviUia will be recognised. This large 
and remarkable shell is highly characteristic of the lower beds 
of the Oreen-sand. 
7.— Venus parva; from Shanklin Cliff. 
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DESCRIPTION OF PLATE V. 



FOSSIL SHELLS FROM THB LOWER 0BBBN-8AND DEPOSITS. 



Vig.l.^ Thetis minor; from the femiginotiB sand-rock at the base of 

Shanklin Cliff. 
^.—Another view of the same, to show the beaks and hinge-line. 
3. — Gryphea sinuata; represented one-fourth the natural size ; it is 

often found much larger. From the Green-sand at Shanklin , 

Yentnor, Sandown, ^ 
^.^TorncUella albensis; from the Cracker Kocks, Atherfield. 
5. — Terehratula sella ; an abundant shell in the sand at Atherfield. 
6. — Nucula scapha ; from the sand-rock, Atherfield. 

The three following shells are imbedded in a fragment of the Crackers' 

Eockffrom Atherfield. 

7. — Natiea rotundata. 
8.-:-Ptero€era retusa. 
9. — Bostellaria Robinaldina. 
10.— Cerithium turnculatum; from Atlierfield. 
11.— Scaphites gigas; from Atherfield. The figure is but one-third 

the sizC) linear, of the original. 
This fossil is often found two feet in length, associated with Ammonites 
equally gigantic. 
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DESCRIPTION OF PLATE VI. 



FOSSIL SHELLS FBOX THE WEALDEV DEPOSITS. 



Fig. 1.— Unio ValdensU ; from the fowil forest at the base of tlie cliff at 
Brook-point A young shell; the figure is two-thirds the 
natural size in linear dimensions. The uppermost figure gives 
the inner view of the same shell, to show the hinge and mus- 
cular imprints. 

2. — Palitdi/ia elongataj in hard clay, from near Brook-point ; large 
slabs of laminated clay covered with this species, associated 
with myriads of Cyprides, are continually laid bare by the 
inroads of the sea. 

Z.—Paludinajluviorum ; a portion of a weathered slab of limestone, 
from Compton Bay. 

4. — Cyrena media; in a piece of bluish-grey limestone, composed of 
thin bivahes ; from Compton Bay. 

6.—Potamides carhonarius; ^ slab of limestone formed of this 
species of fresh- water shell ; from Compton Bay. 

I have found the Unio Vdldensis only in the cliffs, along Brook B<iy ; 
the other fresh-water shells are equally abundant in Sandown Bay. TIic 
shelly limestones of the Wealden are often used for paving in the towns 
and villages of the Island. 



HINTS FOR VISITORS 



THE ISLE OF WIGHT. 



As the tourists from Southampton, Goaport, Portsmoutli, 
&e., generally land either at Ryde or Cowes, the fol- 
lowing Excuraions are so arranged as to afford an espla- 
nation of the geological phenomena, when proceeding from 
either of those towns, to the eastern or western extremity 
of the island. But as the preliminary sketch of the Geo- , 
logy of the south-east of England (p. 40,) conveys a general | 
idea of the structure of the country, it is immaterial at 
what place the observer may commence his explorations, 

" Branson's TraveUing Map of the Isle of Wight " will 
be found very convenient for reference ; and " Barher'8 
Picturesque Illustrations," which contains numerous excel- 
lent engravings of the most interesting scenery, will serve 
na a beautiful illustrative atlas to our geological descrip- 
tions. 

Cowes, — In the vicinity of this town there are no inte- 
resting sections of the strata easily aoeessible to visitors, 
nor any locaHty rich in organic remains. The blocks of 
freshwater limestone scattered along the shore contain the 
usual fossils of the tertiary fluvio-marine d 



viQagu «r BuMmi <iiiftwtB «» amni ^jnniw «f At 

•long tW nottlMm i&awt nf d» UhiL. Rm 
may li«r« W <n>lliKC«d «f tiMd ftvbvatar aUb (aee PL 
L and nj ; aad tkew yma a aie vwtk viaidi^ ^ana 
and agaiiu for tW rfcnmrn «f fai&f tecck or boaaa ot 
mammalia* aingilar to tkKHe vWwfti occvr al MimtMaitii^ 
near Pari** and of wUi-li wm^ nefica Iwre beoi iKitmwd 
at Bin»tciid. by Mr.Thitt and Ifr.PtahndL ^ffles PL IL) 
From Ryde, Uio TtfHmy jftrwta ml "BrwdSng^^BMmdg^ 
St. Holen\ and Wbhe CM Bay— i^ CUUt nt Cidvw 

Cliffs-~and tho WuUm defwiiis al Sandown Bay may 

be vUitod ; and afterwards tl»e Fmikmiy €MU, and ffrwm 
tcmd of the Ohalk fbrttatioQ at ft^MOrM^^ aad-aloai^ Ibe 
Underdiff. 

If tho direct road from Byde to the w oalom ft rt re giU y 
of tho Isknd is taken, we pass 'by s^reral qifarrioB «t 
Bintteadi on -the road-side ; and traverse the interiotr -of 
the Isknd, by that picturesque tpot^ Wootoh Bridge, to 
N<nrport, and from -thence to Aluhi Bay. drove's -hote!, 
on the summit of *the hill, is an -e:tcellent resting-place for 
the Tiflitor desires of examining the highly interesting 
tcfftiaiy strata at 'Headon Hill and Alum Bay. Prom 
CoweK^ by Newport, the same route may be taken. 

By the steamers we may proceed to Yarmouth, whidi 
M the beft locality for surveying -the WIsstem parts of -the 
The tertiary strata at Colwell-Bay, fieadon HiU, 



* At Itydei nftiiaMl ioP duly be obtain^ as to the best localities, 
ja>£ mtide t£ viata^ them, of Mr. G. Fowlstone^ lapidary, 4, Yic- 
%iUrifc Arcade, m^ has generally on sale a choice collection of 
-neli^ile^ icb£ filler speattesfi, the gmnume productions of the Island. 
'^^v^ nr-ebe iKMrfWHJetrf* >y V; fc i ^dbWes areretther •German ^ 



«nd Ahim B«y, «re wllhm amodcrrile distanee ;* mid iiiiig>- 
nificent sections of the chalk are d^played 'from the 
l^eedles, along Scratchell*s :B%y to Freshwater Gate. (See 
!P1. X.) From the latter ,plaee exoursions may he made 
either over Alton and Shaloonih S>owns (see PL XI. and 
XII.), or under the diff, by Compton Bay to ^rook Point, 
'Where the fossil forest of the "Wealden is exposed. From 
^Brook the Aiherfield coast-guard station n^y he vidted, 
where there is a fbot-traok down the Cliff, to the saa-shose, 
near the junction of the freshwater beds of the Wealden 
i^th the marine strata of the*€hreensand abo^e ; a locality 
which the researches of Dr. Fitton have madadassiCfground 
to the geologist. 

A.pedestrian tour roimd the Island may be accomplished 
in ten or twelve days, and the 'principal localities visited, 
and a good collection dbtained of the organic remains 
'peculiar to each formation. The following notes of a trip 
made last summer by my young friends, the Messrs. Glad- 
stone, of Stockwell, m^ perhiqps he useful to some of my 
readers. 

Monday.— iBy railway 'from London to 'Southampton — to 
'Cowes by^dteamer. Exammeid the blocks of freshwater limestone 
on the 6ea«shore, and collected specimens <bf *Linm«ii8 (PL I. figs. 
3, 4), Planorhis (Pl.i. fig. l),Mid ottier shdk. iByooach to New- 
port; walked to Carisbrook Castle, and, after a 'Stroll over the 
ruins, examined the chalk pits of Mounljoy. 

Tuesday. — Rode to Calboume, and visited the quarries of fresh- 
water limestone. Walked to Grove's hotel on the summit of the 
hill, over Alum Bay. In the afternoon strolled to the sea-shore at 
the foot of Headon Hill, and along Alum Bay ; collected numerous 

* Mr. Butler, of the Bugle Inn, Yarmouth, an intelligent prac- 
tical ornithologist, will afford the stranger the requisite informa- 
tion as to the most interesting localities, and the best means of 
visiting them. He has often accompanied me in my geological 
rambles. 
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4 PKDBSTHIAJf TOCB BOCXD THE tSLAXD. 

fouil >brll« ^oru iIm freihiHter itrrtta kt Ihc farmer, and ■-*«ii^ 
■hella rrum tbn Luniliin rUjr kI thv Ullvr place. 

ffi-dnB/Aiy.— Walked htw Umi Itiiwna to Freabwmter GUe; 
uid from th''nr<* bj Aflon ind Shulcomb Donna to Brook Point, 
irliHre we rxaroined Ihv foMil forwt of thp WesMen. Proceeded 
bj Brixton tlirougfa AtluTfi(4d to BUrkguig Clune ; the DDlaTour- 
le of the weMher prervnted mr ™»ching Alherfield Point. 

Thitrtdiiij. — Proc»«ded alrini; tlie OudercUff bj St. Lawrence, 
Vonlnor, BoDchnrch, and Lnrcomb Chine, to Shaiiklin ; stopping 
oeculonall; to coUect apiiaimpiu, and enjoy the acenerj. Went 
along the shore to Dunnone Point, and g:Btbered nmneroiu foasib, 
among which were ■omc leaHeti of the Wealden fern {Lonekop- 
teri* ManUUi), auodated with lertbrntnUx and trigmia. Slept at 
BhankUn. 

Friday. — Walked bj the sea-side to Sandown Bay, where wb 
collected many Wealden foasils ; proceeded to Broding. 

Salwday^^SmteA the CuWor CliffB and White CWS Buy, and 
obtained many fouiU limilar to those tVom the nurth-westem part 
of the Inland. In the erening walked to Hyde. 

Monday. — Went to the quarries at Biusteod, and collected 
BPreral good apeciitiens of fonsil rreahwater ehella of tlie aame 
Bpecies sa those at Calbourne. Left for PartBrnoathj Ttsited tlte 
Dock Yards ; to London by the Ule triun. 

These joung gentlemen went unattended, and without 
any previous Itnowledge of tlio I»le of Wight, except what 
they had gathered from eonveraations with me, and rt^tumed 
home with an inatruclive aeries of the organic remaina of 
tho iainnd ; thus affording a practical illustration of Mrs. 
Barbauld's admirable story of " Eyes and No Eyes," 



DESCRIPTION OF THE PLATES. 



ORGANIC REMAINS. 

PI. I. — ^Fossil shells, from the freshwater Eocene 
strata of the Isle of Wight, at Headon HiD, Calbourne, 
Shalfleet, and Binstead. 

PI. n. — Fossil shells from the same deposits; and 
teeth of Mammalia^ from the quarries at Binstead, near 
Ryde. 

PL m. — Fossil shells firom the marine Eocene deposits, 
at Alum Bay, Colwell Bay, &c. 

PI. lY. — Fossil shells from the Greensand strata of 
the Chalk formation. The Pema MuUetiy a very charac- 
teristic shell, is here figured. 

PI. V. — Other shells from the Greensand : the large 
Scaphitey which occurs in this division of the cretaceous 
deposits, is represented on a small scale, in Fig. 11. 

PL VI. — A few characteristic freshwater shells from 
the Wealden strata. 

PL Vn. — A plan of the Geological structure of the 
Isle of Wight ; by Professor John Phillips. 

PL VIII. — ^Alum Bat, from Headon Hill. 

This view is taken from the side of the hill, where 
the pathway from the summit of the Downs winds along 
the edge of the cliff, to the foot-track that conducts to the 



UKOixxtr or toe islb of wight. 



L... ......... 

^^■Il^fmttnito ill thu bolatcd wedgo-«hnpcd masaes, called 
^Vflw XnwUiA." wu ttlimo viiible. The variegated tertiary 
Mttd* ukI clays, that impart ao roniarkable an aspect to 
Aliun Bay frum the wu, f»nn the wrticoL face of the ens' 
00 Uw left huid of thu oliscrvcr, but are not seen in this 
•luteb. Tli« bio of Portbnd n|ipcan looming iu the 
reraota diataiuw. 

PI. IX— TEailAHI STaiTA OF HUADON Hlt.L, FEOM 

The face of the aliff luro roprwented exhibits a natural 
utatioa «r a uniea of tertiary ittrats, principally of freak- 
water origin, wtiiuh have been thniwn down, uneonform&blj 
(0 th* ntfiae dupoaita in the adjocent cliff of Alum Bay ; 
for wliilu the tatter ore vertical, theae are oeacly horizoutak \ 
Tba footpath run* from the Downs to the sea-shore, aloqf^ 
the itMp ilop^ foeming the uortli stdo of the eliasv thaibl 
■eparates Headon Hill from Alum Bay; its Htuation j 
i«dj«at«d by Uu two upper figures. 

PI. X. CiiAiK Cliffs on the west op TiiEsa-l 

w*TEa Gati. 

The fcce of the cliffs to the west of the landin^plaoB I 
at Freshwater Gate r*««0Bts a nearly perpendicular sectiuM^ | 
30O feet high, of the Upper Chalk, with numerous lajei 
of flint, the strata being higlily inclined. At the base at I 
Oie projecfeg eliff is the entrance to a large cavern, formed' J 
by the eontmued action of the surge on the chalk rocfc. 

PI. Xi. Vfkv of thb Cliffs frojc bxtohD'I 

C NK TO Bbook Point, as seen i 

iiTTOs Down. 
land is p«rt of the southern slope of Aftoa 
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^^ DESCIUPTtON OF THK PLATKA. 

Down, and conusta of the flinly clulk. The pithwaj 
winds over the brow, and leads lo Coraplon Cliine, dawn 
which a rude foot-track conducts lo the Ixiach. The ittrals 
at this point are the cretaceous ferruginous unds, which 
emerge from beneath the Gatt on the west, and are luo 
ceeded on the east by the Woalden deposits ; but the face 
of tlie cli£& along the westernniost part of Comptou Bay 
is not seen in this aketcb. "Shv »Uat& fonning iJie eli^ 
shown in this view, are the Bands, clays, and shelly liiu»- 
atones of the Wcalden. 

The first point of land jutting into the sea, and termi- 
nating in ledges or reeft, is the western boundary of BrooL 
Bay ; iit the base of the cliff is the fossil forest of the ^^ 
Woalden. The liiqitB of Brook Bay are sh^wn by the ^^| 
head-land, beyond, which a the caatccn point. The tufy ^^M 
ikeat land on the shore ia the Cliff neai Blackgang Cliine. ^^| 

»^upt Catl^rine's H^ lises iq the remote distance. ^^M 

PI. XH. — Blackgaiso Chine frou toe sea-bjio^, ^H 
%>OEINa SORTH'E&ST. ^H 

Thb view presents a fine natural section of the strata ^^M 
composing the Greensand group of the Chalk formation. 
The highest point in the distance b the escarpment oif 
Saint Catherine's Hill, which is 830 feet above the level 
of the sea. The upper part of the cliffs b composed of ^^m 
fL^mating strata of greenbh grey sand and sandstone; ^^U 
from the wearing away of the friuble layers the beds of ^^H 
hard grit become prominent, and appear in this liew as ^^ 
very dbtinet, and nearly horizontal, bands of rock. The 
cKff below, the thin bed of honstone grit, from which the 
cascade issues, is formed of dark-coloured clay, alteiniiting 
vith ferruginoi^ sand, and grit, l^ha Ii,)ng-ci;>ntin,ued action 
of tijue, winter has produced, a d^ep. clusm, or chino, and the 
atreom falls in a oaaily perpendicular cohimu &om a height 
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VKBCBJOmaS of the FLATB& 9 

the eaatem promontoij of the Isle of "Wiglity whidi is 
a YertMsal section of the dialk nnge, that extoids firom 
this pmnty in a westerij directi<Hi, right thiongh the island 
to the Needles. The interrupted luies dodote the layers of 
flinty and distinod j exhiUt the highly-inclined position of 
the strata towards the north. The dip varies from 50 to 70 
d^^ees. The distance on the left is Sandown Bay; cm 
the right are seen the eocene strata of White-diff Bay. 

TIEWS ON THE COAST OF THE ISLE OF PURBECK : 

Bedmeed from Hfte beauti/ia Emgratmgt (y Mr, Tr«Mer, in Sir Bmrf Ei^MM^* 

JsU qf Wighi, 

pl xvl — ^vlbw op the dorsetshibb goast, fbom 
Worth Borrow, looking westward. 

This interesting view of the Dorsetshire coast, looking 
towards the west, is taken from Worth Barrow, a tumulus 
situated near the summit of a very high precipice of the 
chalk range. The bay included between the foreground 
and the detached rocks in the sea is Worth Barrow Bay ; 
the road down to which is seen just beyond the projecting 
point of the chalk cliff. The rocks bounding the bay are 
the Purbeck beds, covering the Oolite. The long hill in 
the middle of the view is the Swine's-back, beyond 
which is West Lulworth Cove. The Isle of Portland 
appears in the distance, united to the main land by the 
Chesil Bank. Weymouth road is indicated by the vessels 
at anchor. 

The deep sinuosities made in the cliffs along this 
coast by the inroads of the sea are well shown in this 
sketch.* 

PI. XVIL. — ^LuLwoRTH Cove, prom the west. 
Lulworth Cove is an almost semicircular bay, formed by 

* Sir Henry Englefield's Isle of Wight, p. 183. 
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DESCBIFTION OF THE PLATES. 11 

left of the sketch. The natural arched rock, caUed Bam 
Door, at the entrance of the Gove, consists of Portland 
limestone. 

PI. XX. — Geological Map of the Isle of Wiqht. 

Each of the three FarmatioiUy or principal groups of 
deposits, of which the Isle of Wight is composed, is defined 
by a separate colour. 

The pink denotes the tertiary Eocene strata ; the shaded 
parts indicate the London day, and other marine beds, in 
which but few, if any, freshwater fossils occur. 

The blue marks the Chalk ; the chief subdivisions of 
this formation, namely, the Firestoney Galty and Greensimdy 
being defined by a difference in the lines of shading. 

The Henna indicates the WeMen deposits, which appear 
in the bays on the eodt and west oi the pronuwbtovy of the 
Undercfiff. 



*^* For the original sketch of the Geological Map, and for 
the drawings of Organic remains, I am indebted to the kiiiduoHs of 
Professor Woodward, of the Agricultural College, CireneosttM*. 

The lignographs are by Mr. James Lee, of Princess {Square, 
Xennington Common. 
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GEOLOGKAI. PRUICIPUBa. 39 

detritus of the lajid, and imbedded in the doposica th<?a ia 
progress. K the land were sterile, destitote of vegetuioa, 
and unteDBDted by aoy species of luiimals, the reitis of the 
iahabitauU of the sea nould alone be imbedded : oa the 
contrary, if the aedlments vere produced by the action of 
streams and rivera fiowiog throi^h a country covered wilb 
4>resta, and snarmiDg nkh animal life, the stmta 
flhied in lakes and inlutid buys would teem ivith li»e 
lef terreatnal and fluvintile aniuials and pbnts. 

The evideaoe which fossU pemaios atford of the changes 
llint have taken plaee in the organic and inorgaoic king'- 
Uems of nature, in periods ant«oedetit to all humaQ history 
Jteid tradition, is, thepetbre, of the most positive and us* 
•Mtuivoeal character. If, for e'saniple, « series of stna 
sontajnsescluaively relies of marine lisbes, shells, cotals,&ei, 
(t'is'obvious that it must have been formed in the sea.; the 
fHate of the organic remains, and the nature of the species^^ 
%'hether liitorait i. e. inhabitants of shallow waters ; or 
ftdagic, t. e. speoies which lived in the depths of the ooeaii 
'=>affordiDg indications as to the oircumstaoees under which 
^he formation of iheatrata took place. If an interniLKtun 
of land and fresh wnterwilh manne species occurs, it b 
(evident that rirers and their triiiutaries brought into the 
the spoils of the land, and the relies of its tnhabiianta, 
the other hand, if an estensive tract is composed of 
linated clays, sands, and marls, teeming with terrestrinl 
flurifttile siiells, and containing waterworn bones rf 
t-^nimals, and branches, leaves, and fruits of trees and 
*«Kmbs, without any intenn'attire of marine exuviie, we 
'hove unquestionable evidence that these athkta are either 
'the consolidated deltas of rivers, or the Sediments of kkes 
extensive continent, which was clothed with vegefa- 
and tcminted by tefrestriol quadrupeds. As the 
[ciples involved in these deductions aflbrd 
iterpretatioa of the .-gvelogioal ':pbMiOHi«ia-of the Isle of 
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CHRONOLOGICAL SEQUENCE. 45 

Order of superposition. — Such is the chronological 
sequence of the formations of the south-east of England ; 
in other words, these several groups of marine and fresh- 
water sediments have been deposited in the following 
order : — 

1st, The WecUd&n: the delta of a river, composed of the spoils 
of a vast continent, of which no other vestiges remain. These 
strata rest upon a marine formation called the Oolite, but which 
does not come within the scope of our present observations. 

2ndly, The Chalk : the bed of an ocean of great extent, depo- 
sited upon the Wealden. 

3dly, The Tertiary Eocene Formation : accumulated in depres- 
sions or basins on the surface of the Chalk.* 

Now, as each of these formations is many hundred feet 
in thickness, it follows that the inferior strata would for 
ever have been concealed from observation, had the original 
order of superposition remained undisturbed. But not 
only portions of each of the upper series appear on the 
surface, but even the lowermost deposits form an extensive 
tract of country which is diversified by hills and valleys, 
and constitutes one of the richest agricultural provinces of 
the British Isles. This distribution of the strata has origi- 
nated from the displacements occasioned by those disturb- 
ing forces which elevated above the waters the ancient 
ocean and river beds, and converted ^them into dry land. 
The nature of those changes we now proceed to consider. 

London Eocinb Formation. — The London Tertiary 
or Eocene deposits form the area on which the metropolis 
is situated, as well as the surrounding country to a distance 
varying from ten to twenty or thirty miles. Around these 
strata the Chalk presents a distinct boundary of hills on 

* With the view of simplifying the subject, the Drift, or super- 
ficial alluvial deposits, will not be especially alluded to in these 
excursions. 
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From tlni gMlogieil rinmrtfr of the metnfdStm 
district h renilt*, tlttt ■!! ibe &IM of nawkv tint pnend 
from Loodcn tiaveise, for the firal ten or twealj biIm, 
beds of cla^, loam, and loowly aggregated aaadand gnrel; 
hence the niuneroua alips that have taken place in the 
nnbankments at New Cross, Waodsworth, Hanvell, &c. ; 
and in all these lines it is obvious, from the nature of the 
Mil and the steepness of the cuttings, diat similar subsi- 
dences win again occur. 

Chalk Formatios, — The next geological feature 
observable along the London railways is the Chaik, w\ 
is invariably traversed by steep cuttings and tunnels 
for example, in the South-eastern line, from Croydo 
Mersthom ; and tn the Great Western, from Maidenhead 
to beyond WaUingford. After passing through the chalk, 
the lower subdivisions of the cretaceous formation, \tz., the 
Xarl, Firestone, Gait, and Greeiuaitd, successively appear; 
and these are followed by the Oolite on the Groat Western 
and Birmingham lines, and by the Wealilen on tlie South- 
Eastem ; but on the South-Weatem, by which we shall 
travel to Southampton, the chalk and the tertiary strata 
only are exposed. 

The chalk, as is well known, constitutes the prei-alent 
geological feature of this part of England. The upper or 
vhite chalk rises into chains of hills, called downs, which 
are remarkable for their smooth and undulated outline, and 
form a well-defined geographical boundary. The southern 
range' extends from Hampshire, through Sussex to the sea- 
ooast, terminating in the bold promontory of Beechy 
Head ; the northern passes from Hampshire througii Surrey 
anil Kflnt to the British Channel, and ends in the line of 
"Njver. 
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The lower eretaceous strata compose ranges of hilla leas 
uniform in elevation and extent, which skirt the inner 
margin and escarpments of the Downs, and in some parts 
<rf Surrey and Western Sussex attain an altitude equal to 
lihat of any portion of the North or South Downs. Leith 
pill , in Surrey, ia nearly 1,000 feet above the level of the ' 

Wealden Formation. — The Wealden dojiosits fill 
ibe whole of the area between the North and South Downs, 1 
are bounded on the west by the cretaceous strata of I 
Hampshire, and on the east by the British Channel. They 1 

the sea-coast from Pevensey in Sussex to Hythe 
Kent. 

Looking down upon the Wealden from any of the 
lieights that commnnd a view across tlie district, and of { 
the distant boundary of chalk downs— as, for example, 
from Leith Hill, or from the summit of the escarpment of 
the North Downs, near Reignte| — the observer might 
■suppose that these freshwater sediments occupy a depres- 
'rion or basin on the surface of the chalk, and that the 
atrat-a of the North and South Downs extend under the 
whole of the deposits in the intervening area, as in the 
following diagram : — 

Santb HorUi 

KWwni. Wealds ot Kent and Snnei. Doinu, 



For details, «i(i« a "Memoir on Iha Geologioal Struoturo or 
the Country setm from Leith Hill," in the County HUtary of 
Surrey, pablished by Mr, Ede of Dorking, 

f See " Wonders of Geology," vol. i. p. 342. 
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Several writers on geology have fallen into this error, 
and indulged in the most absurd spocuhitiona ncpordingly, 
A slight examination of the relative position of the respec- 
tive strata where in contact is, however, sufficient to show 
the incorrectness of this hypothesis, and to prove that the 
Wealden extends under the chalk, both on the north and 
south, as shown in the subjoined plan, and in lignographs 
2, 3. It is therefore certain that the cretaceous formation 
was deposited upon the Wenlden ; and it b equally clear 
that it originally extended not only over the entire district 
between the North and South Downs, and was connected 
on the west with that of Hampshire and Wiltshire, but also 
that it filled up the siiace now occupied by the British 
Channel, and was united with the chalk of the Isle of Wight 
and of the Continent. 



If we assume the original position of these ancient 
fluviatile and marine formations to have been as repre- 
sented in the above diagram, and suppose that the middle 
portion of the chalk a a were removed, so as to expose the 
underlying Wealden, we should have chalk downs on the 
south and north, with an intervening area of the inferior 
bods denuded or laid bare by the removal of the superin- 
cumbent strata. Such, in fact, would have been the actual 
state of the south-east of England, if the changes here 
contemplated had been produced by the wearing away of 
the ohaik from the underlying fluviatile sediments, and the 
horizontality of the strata had been maintained. But a 
ition of the phenomena under review shows 
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that the removal of the chalk was not 
affected hy simple denudation, but by a 
force acting from beneath, which elevated 
the entire series of tertiary, cretaceous, and 
wealden formatious in a lino bearing a 
? general direction from east to west ; by 
g which movement an anticlinal* position has 
^ € been given to the strata on each side the 
I axis of greatest elevation. This axis is 
S denoted in the physical geography of the 
g district by the chain of hills called theForest- 
s range, that extends from the sea-coast at 
g Hastings through the interior of the country 
s by Crowborough, the highest elevation, to 
I Loxwood, west of Horsham, where the 
I Wealden disappears beneath the overlying 
^ I greensand strata. In all transverse sections 
■o ^ of the district, i. e. from north to south — 
:j H vhether on the coast, or inland — the strata 
^ on the north of the central line dip north- 
S ward, or rather to the north-east, and those 
S on the south to the south-west. There are, 
I of course, many local variations in the 
,, inclination of the rocks, and numerous 
I lesser anticlinal axes, or toddles, as ^hey 
^ are provincially termed, and also longitu- 
i"! dinal ridges and corresponding valleys 
I ? running parallel with the principal line of 
^ the disturbing force. 

^ In consequence of this displacement of 

the strata, a section drawn from London 
through the North Downs, across the Weal- 

• Anticlinal — Inclinod towards each other, 
nke the ridge-tiles of the roof of a house. 
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den district, througli the South Downs, and carried on to 
the southern coast of the Isle of Wight, would present the 
arrangement shown in lign. 1. 

In this lignograph are represented the tertiary of the 
London basin resting on the chalk ; the ehalt of the North 
Downs, dipping north war(]s ; the anticlinal position of the 
Wealdm; the chalk of the Sottth Downs, dipping south- 
wards, with tertiari/ strata on the southern flank : then the 
depression which forms the channel of the Solent sea; the 
tertiary strata estending over the northern portion of the 
Isle of Wight ; the ehalh downs of the Island, dipping north- 
ward ; and lastly, a small portion of Wealtten, emerging 
from beneath the chalk, on the south coast, at Brook and 
Sandown bays. 

LONQOK AHD BbIGIITON RAILWAY SECTION.— A por- 
tion of this section is well displayed along the line of 
railway from London to Brighton. Leaving tiie station at 
London Bridge, the tertiary clays, with their characteristic 
fossils, are seen from beyond Deptford, by New Cross, 
Sydenham, &c. ; and approaching Croydon, beds of gravel 
appear, with interspcraiona of olive-green sand. The 
valley beyond Croydon, along the side of which the 
railway proceeds, is a thick bed of gravel resting on the 
chalk. Beyond the station called Stoats'-nest, is a line 
section of the chalk with flint, and the North Downs are 
traversed by a long tunnel carried through the solid chalk, 
and emerging near Merstham, where the firestone and marl 
rise to the surface. The sands and clays of the chalk are 
paased at the Bed-hill and &odstone stations, and the 
Wealden clays appear ; and at Horley are succeeded by 
shales, limestones, sands, and sandstones, to the Crawley 
station. Passing through a long tunnel in the Wealden, 
we arrive at Balcombe, where laminated sandstone and 
shale are seen on each side the cutting. The general dip 
r^ litherto passed is to the north-eait; but after 
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' the deep Wcalden valley 
beyond Balcombe, over a magnificent 
viaduct, the line runs along alter- 
nating layers of sands and clays, 
which dip to the toath-teeit; we have 
I therefore arrived on the southern side 
! of the grand anticlinal axis of the 
I Porest ridge. The Wealden strata 
I continue with the same general incli- 
I nation by Hayward's Heath, which is 
; traversed by a tunnel, to beyond St. 
I John's Common, where they disap- 
! pear beneath the lowermost greensand 
;- beds of the chalk formation. The 
I gait, firestone, and marl succeed, and 
i lastly, the white chalk of the South 
s Downs, at Clayton Hill ; through the 
g base of which a long tunnel is carried, 
% and emerges on the Downs on the 
• south. The remainder of the line 
J to the Brighton station runs over, or 
E through, hills and valleys of the white 
I chalk. Thus this railway passes 
a through two ranges of chalk hills, 
^ viz. the North and South Downs, by 
» tunnels ; two of greensand, viz. near 
« Hed Hill, in Surrey, and Hurstper- 
^ point, in Susses ; and two principal 
" ridges of Wealden, viz. at Bolcombe, 
I and Hayward's Heath. 

Qeological Mutations. — The 
present distribution of the strata, as 
shown by the preceding observations, 
appears to admit of the follomng ex- 
planation. Assuming the orif^nal . 
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Ifaw rf Ae ■■■iiliili nontT oT 
TMMJMi. Nftw.ifBBjckmotyConc 
■Medfrsai hMB«rt. is tke doeetioB 
of Oe mrrmwt m, tk« entire MnH 
wi-M be t*«l»a Aniiv^ wd Ifae 
chelt, vitk tfae tertJMy Jt ■nu pcrt w^ 
thrown into h^Ur iiiiRiii i1 |iiiiiiliiinii 
to the north and Kwth ; knd if a 
sbniUr dismrlMDce took pbce *l<n^ 
the are* now owupied br the Bridah 
Channf'l, Engjand would be i«pv«ted 
bwa the continent, and tbe smaD 
portion, now the l*le of Wight, forced 
into its prasuit position, bv a sub- 
sidence taking place in the lUrectioD 
of the arrow, A, along the present bed 
of the Solent Sea. The ai^taal pooL 
tioD of the stmta, could onr obsenk^l 
tions eatend to a suffident depA, ' 
would probably present the section 
sketehcd in lign, 3 ; which is in ac- 
cordance with the local phcuomena 
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geological excuraioua round the Isle 
of Wight. It is obvinua that if the 
Forest range of the county of Sussex 
were swept away by the encroach- 
luenta of the sea, and the area it 
occupied buried beneath the waves, 
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the North Downs would present a strict analog} in 
geolo^cal structure to the Isle of Wight ; for a portion of 
the Wealden would appear on the south shore at the ba.se 
of the chalk escarpment, and be succeeded on the north by 
the greensand, gait, firestone, marl, and white chalk ; and 
the latter would be covered by tertiary eocene deposits.* 

* For detailed infomiation on the geology of the Sooth-east 
of 'Kn^mniij and of the subjects embraced in this concise sketch, 
see ** Elements of Geology," by Mr. Ljell, and the *' Geology of 
the South-east of England,'* and the " Wonders of Geology," by 
the Author. On the eleyation of the Wealden and the consequent 
changes in the relative level of the sea and land, the masterly 
paper of Mr. Hopkins, " On the Geological Structure of the 
Wealden District and of the Bas Boulonnais" (Geol. Trans. 
▼oL tIL), should be consulted. 
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SouTH-WEBTEBN Bailway.— The railway from London to 
Soutlminpton and Gosport lies so far to the west of the 
Wealden denudation of the south-east of England, which 
is traversed by the Brighton line (see p. 50), that all the 
deposits below the upper chalk are concealed from view, 
and inconsiderable cuttings through tertiary strata, and 
chalk, are alone exposed. 

The metropolitan station at VaushaU, on the southern 
Lank of the Thames, is situated on the alluvial silt and 
loam, which are spread over arena formerly covered by the 
waters of the river, and now constitute the subsoil of the 
meadows and lowlands that skirt its banks ; these beds 
contain shells of recent sjiecles of fluviatile mollusca. On 
penetrating the soil, gravel, loam, and sand are met with 
in which are found bones and teeth of several kinds of 
large mammalia belonging to extinct species of elephant, 
rhinoceros, horse, buffalo, elk, deer, &e. ; an assemblage of 
organic rerawns common in similar deposits in other parts 
of England and on the Continent.* 

In the county of Surrey the subsoil of the district tra- 
versed by this rwlway in many parts consists of thick beds 
of gravel, !" "')iich fossil bones and teeth of elephants, 

• ' Geology," fifth edition, vol. i. p. 145. 
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horse, and deer, Lttve been discovered; but remains t 
this kind are more abundant in the loam and clay. The 
gravel is almost entirely formed of broken chalk-flints, 
worn by the action of water into boulders, pebbles, and 
sand. It abounds ia siliceous fossils of the chalk, and a 
interesting series of the sponges, zoophytes, and echini of 
that formation may be collected from the pits around th« 
metropolis.* 

Strata OP the London Basin The tertiary < 

eocene strata of the London basin wliich lie beneath the 
accumulations of drifted materials above described, and 
till up a depression of the chalk (see lign. I, p. 49), are 
divided into three groups ; viz. 1, Boffihot laruU ; 2, 
London day; 3, Plastic day. The uppermost f consista 
of beds of sand and sandstone, with intercalations of marl 
and clay. These strata cover the London clay from near 
Finchley on the north to Hampstead-heath, and form part 
of the emineuce on which Highgato is situated. The 
Bagshot sands appear at Egham, and extend, with some 
interruptions, to near Guildford ; and from the vicinity of 
Kingston to seven miles west of Bagshot, spreading over 
part of Windsor forest. Several eminences in Surrey are 
capped by tliis sand; at Tucksbury-hill, north of Farnham, 
it occurs at an elevation of 500 feet.{ From the siliceous 
nature of the soil formed by these deposits, the districts in 
which they occur are eiceedingly sterile, supporting only a 
covermg of heath and furze ; hence the mmierous uneul- 

* The flinta of the grarel often enclose be&utiful examples of 
the niicroscopio fosails whith ahound in many of the Biliceoua 
uodules of the chalk : some of the most interesting specimens of 
fossil animalculea in m; cabinet were obtaJoed from the gravel on 
Clapham aiiA Wandsworth commoDS. 

f Bagshot sands ; so called from tho district over which tht'y 
nre most widely expanded. 

J Braylej's History of the County of Surrey, vol i. p, HI. 
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tivated wastes within a short distance of London. But 
where the clays rise to the surface, verdant spots appear in 
the midst of these desolate tracts. The situation of these 
argillaceous beds is indicated by the oozing of water, and 
the growth of rushes in the bottoms of the shaUow valleys 
that traverse the sandy plains, and whioli are often covered 
with peat. Some of the Bagshot sandstone is remarkable 
for its structure, which partakes more of the character of 
a peculiar crystallization than of a mere aggregation of 
siliceous particles; a mass of the white variety recently 
broken strikingly resembles the surface of lump sugar. 
Erratic blocks of this sandstone are common on the chalk 
downs of Wilts, Sussex, Kent, Ssc, and are provincially 
called the Grey Wethers ; they occur also in the superficial 
drift and gravel. 

London Clat. — This deposit in the oeighbourhood 
of the metropolis forms a dark-blue stiff soil, and has 
occasional intermbttures of green and ferruginous sanda 
and variegated clays. It abounds in spheroidal nodules 
of indurated argillaceous limestone termed teptaria,' 
which are internally traversed by veins of spar disposed 
in a radiated manner from the centre towards the cir- 
cumference, and often contain shells and other orguiic 
remains.!" The aeptaria are generally distributed in hori- 
zontal layers, and lie at unequal distances from each other. 
Brilliant pyrites and crystals of sulphate of lime abound in 
the olay. 

Plastic Clay. — Beneath the extensive and thick deposits 
of London clay, and interposed between them and the 
chalk, there occur in some localities strata of sand of 
colours, alternating with layers of bluish plastic 



• The sertaria, when calcined and ground, constitute the 
umposition called Roman cement. 
+ ■ "f Creation," p. 373. 




AltTESUN^ WELLS. 57 

rfay; and there is very conatantly in tLe lower part of 
the series a bed of green aand, which abounds in oyster 
shells and pebbles, and in some localities (as near Bromley) 
passes into a hard roek or shelly conglomerate. Lignite, 
leaves of land-plants, and freshwater shells are contained 
in some of these layers ; but in many places there are no 
remains of this kind found in the eocene beds immediately 
above the chalk; and the term plastic cla% as indicating & 
particul.ir group, can only he regarded as of limited appli- 
cation.* 

Artesian Wells. — From the alternation of porous 
sandy strata with stiff impervious clays throughout the 
Loudon basin, the district around the metropolis ia favour- 
able for obtaining water, by means of the borings, termed 
Artesian we!U, by which perennial fountains are raised 
from the natural reservoir of water in the lowermost arena- 
ceous deposits. The nature of these springs is easily 
explained. The beds of sand under the clay are fed by the 
rain that fiills on the uncovered margin of the basin, and 
the water percolating through the porous strata, gradually 
accumulates till a reservoir is formed beneath the central 
plateau of clay. If this stratum be penetrated, the water 
must necessarily rise to the level of the fluid in the highest 
part of the subterranean lake, and may therefore flow to 
the surface, or even escape in jets to a considerable height 
above it. Such ia the phenomenon of the Artesian wells 
in and near London. The impermeable clay confines the 
water contained in the sand beneath ; the engineer perfo- 

• The term plastic clay {argUk jiaaiqae) was given to this 
lowermost division of the eocene strata in conformity with the 
nomenclatm'e of the French geologists ; but the beds tbna ouned 
are lesa developed in the Loodon than in the Paris basin, and do 
not with LIS possess distinctiTe characters sufficiently important to 
warrant their separation from the other intercalated fresh water 
daposits of this farmatioa. 

D 2 
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rates this bed with hia borer, and introduces tubes for the 
passage of the pure element to tlie surface, and the exclu- 
sion of the brackish water that may ooze from the saliferous 
strata above ; for although the wells sunk into the London 
clay yield no water, the sands alternating with the argilla- 
ceous beds afford a limited quantity. The prevalence of 
various saline minerals, however, in the day, aueh as the 
sulphates of iron, lime, and niagnesia, generally renders 
the water derived from this source unfit for domestic pur- 
poses ; and the borings are carried down to the sands of 
the plastic clay before a copious supply of excellent water 
can be obtained.* The totfil thickness of the London clay, 
in some situations, is estimated at nearly 1,000 feet ; the 
wells on the Surrey side of the Thames are f n 100 to 
600 feet deep. 

TiiB Railwat Sectiokb. — The above p an nary 
remarks will enable the observer to understand h n u e 
of the strata of which transient gUmpses ma b bta ned 
on each side the railway in the rapid tranai m Lond n 
to Southampton, on which we now proceed without further 
comment. Although no considerable sections of the eocene 
strata are traversed by tliis tine, yet here and tliere the 
characteristic soil of the London clay may be seen in the 
cuttings, where the surface lias not acquired a covermg of 
turf. On Wandsworth Common the banks on each aide 



* The most remarkable instance of success In obtaining a 
perennial fountain from a deep source bj the process of boring 
described in the text, is tbat of Grenelle, near Paris. An Artesian 
well is there carried to the extraordinary depth of 1,800 feet, 
passing through the entire thickness of the eocene strata of the 
Paris basin, and the underljing chalk, firestone, and gait, to the 
greensaod. The whIct rises in a powerful column to the height 
of 30 feet above the highest part of Paris, and has a temperature 
of 91 degrees Fahrenheit ! being sofBcieutly warm for the heating 
"f jgreen-houses, Sic, 
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MB composed of thb clay, irith a superficial capping of 
gravel and sand. Wlien the railway was in progress 
nutnerous fossils were dug up ; and even now the slips 

■of the embankments which occaaionally take place expose ^^M 
specimens of nautili and other shells, petrified nood, &c.* ^^M 
At Esher, the clayey district of the Bagshot sands ^^| 
jvevails, and overlies the London clay, which in our 
&rther progress is generally concealed by the sands of 
this subdivision of the eocene strata. At Golds worth-hill, 
four miles north of Guildford, a deep section of the fiagsbot 
■aoda is exposed, consisting of greenish and yellowish 
■ands, in which fossU teeth and other remains of several 
^^^ kinds of fishes (principally of the Shark family), and casta 
^^L^ shells, have been liiacovered. The most interesting 
^^B'^Mtil obtained is a large tooth of a. Saw^k, which, &t 
^^f that time, was the only known instance of the genus Prittii 

in the Engli^th strata ; but, subsequently, examples of the ^^M 
teeth have been found in the clay of Bracklesham, in ^^M 
Sussex. The other teeth are referable to three kinds of ^^| 
cartilagmous fishes, and with them were associated teeth ^^| 
and palatal bones of Rai/i, and vertebrie of osseous fishes, ^^| 
of species common in the clay of Sheppey ; also a portion ^^M 
of the carapace or buckler of a freshwater turtle.'f ^^| 

At Weybridge the banks show an example of false ^^| 
atratificiition, as it is termed, of white and fan-n-coloured ^^| 
sands, with the usual capping of gravel and clay. At ^^ 
Woldng Common the Bagshot sands still prevail, their 
sterile surface being covered with heather and broom, 
^^^ except in a few places, where Interspersious of clay pro- ^^ 

^^^B^ * Bee " Geolo^cal Surrey of Sarrej," in Braylej's History of ^^^| 

^^HNhe Comity, vol. i. pi. 1, 2, in which seieral of the fosdlsiliscorered ^^^| 

^^^ta the cUy uf Waadawortli Common are fibred. ^^| 

f Notice of Fossils discovered in the Bagshot Sand at Golds- ^^| 

worth-lull, Surrey, hy the Rev. Dr. Buckland. Proceedings of ^^| 

tlie Geological Society of London, toL ii. p. 687- ^^H 
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Drift, or alluvUl soil ... 38 feel. 

London Clay 304* — 

Plastic sands and clays . . 97 — 

Chalk B21 — 

This well yields by pumping 15,000 cubic feet of water 
dftUy, but tbe quantity is only one-litilf of tlint required ; 
and it will be necessary to continue the borings till the 
firestone ia reached {probably a further depth of from 150 
to 200 feet) before an adequate flow of water is likely to 
be obtained-t The imporvious blue chalk-marl or ^alt, 
which underlies the fireatone, generally supports an abun- 
dant sheet of water ; but whether a stream will rise to the 
surface is extremely uncertain, and depends on the level 
from which the water is derived that feeds this subter- 
ranean reservoir, and the condition of the basin which 
sustains it.^ 

The branch of tlie South-western railway that extends 
to Gosport cuts through a few ridges of tertiary clays, 
sands, and gravel, capped with drift ; but these present no 
Hections of particular interest.§ At Stubbington, between 
four and five miles weat of Oosport, near which the line 

* Many of the characteristic shells of these atrats were 
brought np by the borer. 

"j- See an admirable Address on this subject to the Mayor of 
BoathiuDptDn and tbe Members of the Artesian WcU Committee, 
by the Very Ber, Dr. Buekland ; July, 1846. At the late meeting 
of the British Association of Science at Southampton, the president. 
Sir Boderick MurchisoD, and Bereral other eminent geologists, 
examined the barings, and recommended the continuance of the 
operations till the Groatone was reached. 

] In the chalk districts of the South-east of Sussex copious 
streams of the purest water rise from the junction of the grey 
marl with the white chalk. 

% Fortamouth and Gosport ore built on eocene strata; the 
wells penetrate the London clay to the depth of fW>m 200 to 
300 feet. 



^ the 



SOUTH 4MPT0S TO RIDE, 

, many intorestiDg fossils have been obtained from 
e tertiary clays and sands.* 

BovTRAMPTOS TO BvuE, — The Bteamera from South- 

mpton to the Isle of Wight generally touch at East 

lowes, and proceed to Hyde ; those from Portamouth 

P«K)M Spithcad to the latter towD, the distaace being 

BCBTcely live miles. In the former route we pass down 

Southampton-water, Ein arm of the sea which extends ten 

miles inhind in a north-westerly direction, and separates 

■ the eastern part of the coast of llanipshire from the New 

a the west. The entrance of Southampton- water 

b guarded on the west by Calshot Castle, which was erected 

1 1^ Henry VIII. on the narrow slip of land that here advance* 

some little distance from the line of coast. We now obtain 

a distinct view of tlie north side of the " beautiful Island ■" 

and as we approach the land two parallel chains of hills 

may be observed, stretching in a direction east and w^est 

through the whole extent of the landscape. The nearest 

range is of moderate height, and slopes towards the shore; 

the distant chain, which bounds the horizon on the south* 

rises with a bolder sweep and to a much greater elevation, 

and exhibits the smooth and rounded aspect and undu-> 

I .latfid outline, which are so characteristic of the mountain 

3 of the white chalk as to indicate their geological 

1 when seen from a considerable distance. 

The first line of hills consists of freshwater strata, which 

are superimposed on the eocene marine deposits ; the 

distant range is part of the chain of chalk downs that 

traverses the island throughout its entire length, forming 

^t on the east the promontory of Culver-cli£F, and on the west 

^KtbBt of the Needles. (See the map, PI. XX.) 

^H Oeoloqicu. structure of the Isle of Wight,— 
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fiBveral species of shells, collected by Mr. Holloway, 
figured in " Sawerby'a Miuwal Canoholog;." 
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Before we land, and prctoeed to esamine particular locali- 
ties, it will be necessary to take a geoeral view of the 
distribution of the three formations of which the island 
connstB. It is shown in lign. 3, (p. 52), that the Solent 
and Spithead occupy a trough or channel from two to seven 
miles wide, formed by the London clay and other tertiary 
deposits wliic'h lie upon the chalk. The wells at South- 
ampton, Portsmouth, &c., prove, in the absence of natural 
sections, that although the strata have undergone great 
disturbances, the same order of superposition is main- 
tained, as in the south-cast of England ; and in the southern 
division of the Isle of Wight, where not only the lower- 
most cretaceous strata, but even the Wealden, rise to the 
surface, in consequence of the liighly inclined position into 
which the central mass of rocks has been tlirown, the 
natural order of the deposits b not inverted.* 

The Isle of Wight is of an irregular rhomboittal form, 
being in length, from east to west, twenty-throe miles, and 
from north to south, in the widest part, thirteen miles ; 
the oircumferenee is between seventy and eighty miles. 
Its surface comprises about 105,000 acres, of which 75,000 
acres are under tillage, 20,000 acres are pasturage, and 
10,000 acresr unproductive heaths and commons. The 
population is estimated at nearly 45,000. 

The map, PI. XX., shows the range and extent of the 
respective formations which lie beneath the vegetable soil 
and superficial loam and gravel. The section in the same 
plate represents a vertical cut through the island, from 
Cowes on the north, to the sea-shore beyond St. Cathe- 
rine's down on the south, and exhibits the relative position 

* The Undercliff presenta an apparent exeeplion, for in some 
iostancea maaaea of white chalk are seen covered with heds of 
fireatotie, mnrl, and gait ; buc these are merely portions of the 
cliffs that have fallen down in a reCroverted position from tbe 
ancroachments of tbe sea in cumparatirelj verj modem perioda. 
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IlBid direction of the principal ilcpoalts. The»e ore further 
pemplified by the inBtructive diagram, PL VII., p. G7, 
By a reference to the map it 'will be seen tliat the 
eocene strata which were deposited on the chalk when the 
latter was in a horizontal puaiCton (ligtL 2, p. 51), form the 
northern division of the isliind. This tract of country is 
coloured pink. 

The other portion {coloured bhic) is almost entirelyvj 
composed of the diSerent members of the cretaceous system.! 
The wliite-chalk forms a range of downs from the eastern 
to the western extremity, and is flanked on the south by 
the lower beds of this formation. These are succeeded by 
another group of clialk-lulls, that expands into a broad and 
lofty promontory, in some parts between 800 and 900 feet 
high, crested by St. Catheriric'a, Boniface, and Shanklin 
downs. On tho southern escarpment of tliia chain tha 
inferior deposits of the cretaceous system reappear, and. 
fallen masses of these rocks form the irregular line at'\ 
terraces which constitute the Underclilf. The downs oq^i 
^^^tlie southern coast are separated from those itdand by 
^^^BlDticIinal axis which extends through thb part of the- 
^^^wdand, and is produced by the upheaval of the fireston^ 
^^^ g&It, and greensand. Tliis is shown by tlie section from 
north to south, given in tbe map (PI. XX.), in which the 
diSerent members of the chalk formation are defined by 
variations in the lines of shading, as explained in the index 
of colours. I 

The promontory of the TJndercliff is flanked both on 
the east and west by extensive bays, which have been 
excavated in the clays and sands of the Wealden and 
inferior cretaceous deposits, by the long-continued en- 
croachments of the sea. The Wealden (coloured timtna on 
»the map) occupies an inconsiderable extent of surface ; but 
in Sandown Bay on the east, and in Brixton, Brook, and 
Compton bays on the west, the cliSs, wliich are formed of 



1 

I 



4 



r 



66 GEOLOGY OF THE ISLE OF WIGHT. 

the upper clays and sands of this foranttion, are exposed 
to unremittinK destruction from the action of the waves. 
The sea-«hore is therefore strewn with the detritus of these 
fluviatile strata, and the shingle contains innumerable water- 
worn fragments of the bones of reptiles, and other organic 

That the general reader may obtain an accurate idea 
of the phenomena above described, the diagram, PI. TIL, 
for which I am indebted to my friend Professor John 
Phillips, is Etibjoitied. In this plan tlie geograpliieal 
features of the island are intentionally exaggerated, that 
the most important physical characters may be clearly 
understood. The northern district, consisting of fresh- 
water and marine eocene deposits, is marked tertiary. The 
chalk downs are seen in their full extent from east to west, 
the dotted lines denoting the inclined direction of the 
strata as indicated by the layers of flint nodules ; and the 
lower members of the cretaceous system occupy the southern 
portion of the island, the principal subdivisions — viz., the 
/irestone (/.), gait {g.'), and greengand (jf.t.), being marked 
with letters of reference. The Wealdeit strata (to.) are 
shown in the bays on the east and west of the Undercliff. 
The vertical cut or section through the Island from north 
to south explains the position and flexures of the strata, 
which have given rise to the present geological characters 
of the surface of the country, the Wealden constituting the 
foundation and central axis of the island. 

EivERs ASD Streams. — There is a good supply of 
water, at a moderate depth, throughout the greater part 
of the less elevated districts ; but the rivers and streams 
are neither numerous nor considerable. The drainage of 
the country is chiefly effected by four or five rivers that 
flow from the northern flanks of the chalk downs. Of 
these the principal is the Medina, which, rising at the 
north-eastern base of St. Catherine's Hill, meanders along 
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the valley that runs to the east of Gatcombc aiid Mountjoy. 
The river flows on to the east of the town of Newport, and 

soon e3]>onds into a wide estuary, which opens into the 
sea on the north ; the towns of East and West Cowes 
being situated on the banks of the embouchure of the 
river. 

Between Eyde and Cowes there is an estuary fed by 
springs that issue from the northern foot of Arreton and 
Ashey downs, and form a considerable breadth of water al 
"Wooton Bridge, called Wooton River. The estuary below 
the bridge communicates with the sea, and ia termed Fish- 
bourne Creek. 

The moat considerable estuary of the island is Brading 
Haven, which covers 800 acres, and at high water has the 
aspect of a beautiful lake ; but during low water it is 
a muddy swamp, through wliich meanders an inconsider- 
able river eaUed the Eastern Tar, originating in springs 
that rise at the foot of the chalk range near Godsliill. 

Newtown Bay, between Cowes and Yarmouth, is the 
mouth of a small river of the same name, which is mainly 
fed by a copious stream that rises near Calboume. 

The Western Tar has its source from springs that burst 
forth from the foot of the chalk near Freshwater, within 
a short distance of the southern shore, and quickly expands 
into an estuary tliat falls into the sea at Yarmouth, the 
entire length of the river scarcely exceeding three miles. 

Along the southern shore of tlie Island there are no 
streams sufficiently large to deserve the name of rivers ; 
but the clay beds that. In some parts of the cliffs, are 
covered by porous strata many yards in thickness, give rise 
to copious rivulets, some of which issue from a great 
height, and, dashing from ledge to ledge, fall into the sea 
in ea,seades of considerable picturesque beauty. Tliose of 
Shauklin and Blackgang Chines (PI. XHI.) are well- 
known examples. 
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Fbom Cowbs to Rtde. — ^From the highly-cultivated 
state of that portion of the Island we are approaching, and 
the luxuriant woods and copses with which it is adorned, its 
geologpical construction is almost wholly concealed from 
view. The water-worn blocks of limestone on the sea- 
shore, and the layers of tertiar}*^ strata exposed in those 
places where recent encroachments of the sea have under- 
mined the low cliffs which skirt the plantations along the 
water^s edge, afford, however, indications of the nature of 
the deposits composing this district. As there are no 
localities of geological interest around Cowes that are 
accessible to strangers, we proceed to Eyde, the quarries at 
Binstead, in the vicinity of that town, exhibiting good 
sections of the fresh-water strata, which extend through 
the Island from Headonhill on the west, to St. Helen's and 
Bembridge on- the east. On landing at Hyde i)icr, if at 
the recession of the tide, it will be instructive to notice the 
appearance of the surface of the sand and silt that extend 
along the shore; for it is often deeply impressed with 
ripple-marks, produced by the action of the waves ; and 
similar appearances will be presented to our notice on the 
slabs of limestone and laminated clays and shales of the 
wealden, and other ancient deposits.* 

The sea-shore at Hyde, during the last century, has 
undergone a remarkable change in its geological character, 
which is worthy of attention. Sir Henry Englefield 
states that, "when Fielding, in the year 1753, was at 

* On a late visit to Ryde, the wind having a few hours pre- 
Tiously been exceedingly variable, I found the ripple-marks formed 
on the surface of the muddy dunes by the agitated waters of a 
very remarkable character, and strikingly resembling the appear- 
ance of the limestone covered with fossil fuci from the Alleghany 
Mountains ; and shortly afterwards I obtained from the Wealdcn 
at Sandown Bay a slab of shelly marble, with the upper surface 
rippled in precisely a similar manner. 
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1 voyage to Lisbon, the town was totally 
.except at or near high water, as the tide on 
HBBiuu left a vast breadth of mud, which was too soft 
Dear the lightest weight. But this mud-bank is now 
uost covered by a layer of fine white sand, which has 
nned a surface smooth and firm enough to boar wheel- 
carriages, and which renders bathing at nil times safe and 
eeable. This bed of sand reaches to Binstead, having, 
ing the last fifty years, covered two miles of the shore ; 
t is said to be still estending to the westward. To 
; cause this change is owing it is diflieult to explain ; 
t ia an esaroplo of an alternation of deposits from the 
L of the sea in circumstances apparently unchanged."* 

Icscriptions d' uresijue Bcnuti^a, Antiquities, and 

Itle of Wi^ b; »r Eenr; C. 
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CHAPTER in. 

FBB8HWATER EOCBNB STRATA OF THE I8LB OF WIGHT— QUABRIEB 
AT BUrSTBAD — ^FOSSIL SCULL OF A BEIN DEEB — ^EOCENE BTBATA 
▲X BnrSTBAD — FOSSIL CHARA — ^FOSSIL LAND AND BIYEB SHELLS 
—FOSSIL TDBTLES — FOSSIL BEMAINS OF EXTIKGT MAMMALIA. 

Freshwater Eocene Strata. — The most remarkable 
peculiarity in the eocene formation of the Isle of Wight, as 
compared with that of London, consists in the lacustrine 
and fluviatile character of the upper series of deposits, 
which are superimposed on marine strata identical with 
those of the metropolis. For though in some localities 
days and sands, containing marine and estuary shells, 
alternate with marls and limestones abounding in fluviatile 
species ; and in others the strata are fluvio-marine — ^that is, 
contain an intermixture of marine and freshwater shells — 
yet throughout a considerable thickness of deposits the 
organic remains are entirely fluviatile and terrestrial. In 
this respect the tertiary system of the island corresponds 
with that of the Paris basin, which is characterised by 
alternations of freshwater marls, gypseous limestones, and 
siliceous millstones, with marine sands and clays. It was 
from the gypsum quarries of 'Montmartre that those relics 
of extinct mammalia were obtained, which the genius of 
the illustrious Cuvier called forth from their rocky sepul- 
chres, and invested anew with the forms and lineaments of 
life.* 

In the Isle of Wight the freshwater series consists of 

* «* Wonders of Geology," vol. i. p. 240. 
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etnineDce on the left. Alum Bay, b^ a deep chasm ; and on 
the estrome left is the lofty chalk ridge of High-Down, 
which extends westward into the sea, and terminates in 
the isolated wedge-ahaped masses of chalk, called the 
Needles. In the remote distance, on the opposite shore, 
the chalk cliffa, near Swanage, iq the lalo of Purbeck, may 
be distinguished ; and likewise the low line of tertiary clifia 
on the Hampaliire coast, by Barton and Hordwell. On the 
north-west brow of the hiJl, commanding a fine view of 
the entrance of the Solent sea, is Grove's Hotel ; a very 
convenient resting-place for a short sojourn." From this 
spot there is a footpath along the north side of the chasm 
that separates Headon Hill from Alum Bay, which leads 
to the sea-shore, near the point of separation between the 
horizontal and vertical eocene deposits, PI. YIH. is a view 
from the right-hand side of the hUl, about half-way down, 
showing the vertical face of the chalk cliff which bounds 
the bay on the south, and extending westward, terminates 
in the Needles. The Isle of Portland ia dimly visible in 
the remote distance. • 

The Coast from Bvdb to All'm Bay, — The steam- 
packets from Eyde to Tamiouth and Ljnnington pass 
sufficiently near the northern shore of the Island to afford 
a general view of the outcrop of the strata in the cliffs 
and bays formed by the inroads of the sea, and at the * 
mouths of the rivers and estuaries. The coast froia Byde 
to Cowes presents no features of particular geological inte- 
rest. Here and there slips or subsidences in the low cliffs 
have exposed beds of calcareous marl and freshwater lime- 
stone, covered by alluvial clay and loam, along the sea 
boundary of Her Majesty's demesnes of Osborne, and of 

* The intelligent laodlard bus a snudt coUecUoD of foBsUa, 
gathered from tbe Deigbbouring cliffa ; it coDtained aeveral 
ioteresting specimens when I last inspected it. 
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the grounds of Norria Castle." Along the shore at low. 
water numerous fossil sheila washed up by the sea arc 
often to be met with. 

On the north side of Gurnet Bay, about two miles to 
the west of Cowes, the cliffs are composed of alternating 
beds of clay and limestone, the latter abounding in fresh- 
water shells (especially in potamidet, PI, II. figs. 2, 8, 9,) 
and gyrogonitet. In Thomey (or Thornesa) Bay, similar 
strata are exposed, with layers of blue ulay and sand, 
containing murine shells.f In several localities along the 
northern shores of the Island, as for instance, between Eyde 
and Cowes, and near Cowes, fluvio-marine days appear on 
the sides of the sloping banks ; but the eaact atratigraphii»l 
position of these beds is concealed by vegetation; they 
are probably the equivalents of the strata in the northern 
end of Whitechff Bay, that contain an intermixture of 
marine and flu via tile shells. 

Beyond Newtown Bay are Hampstead Cliffs (about 
three miles east of Yarmouth), consisting of calcareous 
marls, with the usual fluviatile ;hclb in great abundance. 
In this locality, leaves of dicotyledonous plants J occa- 
uonally occur ; and Mr. Prestwich has recently discovered 
great numbers of an undescribed species of Cyprit. The 

* Mr. Webster mentions that tbe srenaceaus limeBtone of 
which tli« castle is built was quarried near tbc spot. In these 
quArriee, for tea or twelie feet below tbe surface, the strata 
oonsiat of nand and imbedded waterwom blocks of limestone. 
Sir H. Englefield states that in the low cliff on the shore, tho 
same species of shells as in the limestone occur as perfect as if 
fresh from the riter or lake. 

t Mr. Lyell states that the entire buckler with the booes of 
vaa obtained from Thornesa Baj. " Geol. Trans." 
vol. ii. p. 2fiO. 

X Similar to those foond in the plastic clay at Newhaven, tfta 
Sussex, and figured in tay "FoMiU of tbe South Downs," PI. I< 
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loww part of the cliff consbta of sand containing fresh- 
water with marine and estuary sheila. 

We next pass Yarmoutli, and doubling the headland 
on which was Woraley'a Tower, opposite Harat Castle, 
enter Colwell Bay, where the cliffs exhibit alternations 
of marine and freshwater strata. In the fissure called 
BraaiiAe C%ne a thick bed of oyster-shelb is exposed, 
apparently in its original state, the valves being in contact 
with each other as when living ; this appears to be the 
equivalent of the oyster bed observable at Whitecliff Bay. 
Many beautiful fossil shells may be collected in this locality. 
The elegant C^lierea irtcrasaata (PI. III. fig. 6), and 
NeriUna conoava (PI. 11. fig. 5), are found in sandy clay, 
in as perfect a stat« as if but recently thrown up by the 
waves. In Totland, or Tolland's Bay, similar sands, clays, 
aud marls form the cliffs. 

Headon Hill and Alum Bat. — We now approach 
Headon Hill Mid the riohly-ooloured vertical strata of 
Alum Bay. The picturesque character of the dislocated 
masses of strata forming ihe face of the cliffs at Headon 
Hill is shown in PI. IX. The appearance of Alum Bay 
from the sea m imposing in the extreme, and is thus 
graphically described by Sir Henry Englefield : — " Tho 
scenery of this bay is very superior in magnificence to that of 
any other part of the island. The chalk forma an unbroken 
faoe everywhere nearly perpendicular, and in some parts 
formidably projecting, and the tenderest stains of ochreous 
yellow and greenish moist vegetation vary without breaking 
its sublime uniformity. This vast wall extends nearly a 
quarter of a mile, and is more than 400 feet in height; 
it terminates by a thin projection of a bold broken outline, 
and the wedge-shaped Needle Bocks rising out of the blue 
waters continue the cliff in idea beyond its present boun- 
ary, and give an awful impression of the stormy ages which 
have gradually devoured its enormous mass. The pearly 
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hue of the chaJk under certaia conditions of the atmospher 
and light ifl beyond description by words, and probably 
out of the power even of the pencil to portray. 

" The magiciil repose of this aide of the bay ia wonder- 
fully contrasted by the torn forms and vivid colouring of 
the clay clifTa on the opposite side. These do not, a 
Whitecliff, present rounded headlands clothed with turf 
and shrubs, but offer a series of points of a scalloped form, 
and which are often sharp and pinnacled. Deep rugged 
chasms divide the strata in many places, and not a trace 
of vegetation appears in any part. All is wild ruin ! The 
tints of the clilfs are so bright and so varied, that they 
have not the aspect of anytliing natural. Deep purplish 
red, dusky blue, bright oehreous yellow, grey, nearly 
approaching to white, and absolute black, succeed each 
other, aa sharply defined as the stripes in sUk ; and after 
rains, the sun, which from about noon till bis setting in 
summer Qluminatea them more and more, gives a brilliancy 
to some of these nearly aa resplendent as the bright lights 
on real silk. Small vessels often lie in this bay for the 
purpose of loading chalk and sand, and they serve admi~ 
rably to show the majestic size of the clifis under whose 
shade they lie diminiahed almost to nothing."* 

Geology of Alum Bat, — Although the unconform- 
able position and dislocated state of the strata at Headon 
Hill appear, at first sight, to present but little correspond- 
ence with the nearly horizontal freshwater deposits at 
"Whitecliff Bay, and the richly-coloured and variegated 
stripes of sands and clays of the vertical cliffs of Alum 
Bay, still less to resemble the dull oehreous marine beds 
exposed in the breaks of the turf-covered slopes of that 
locality — yet a careful examination will soon convinc 

that the geological characters of this north-western 
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MCtkn of the eoevrte Mr»a^ Agree 
with those which engaged bis attention at the eaatem extiv- 
mitjr of the IsUod.* The diagram, Egn. 11, wiB serre to 
■bow the close analogy betwem the depomts of Whit««lifi~ 
and of Ahnn Baj. This correspondence, and the eiteuMon 
<rf the mme beds throughout the northern pc^tioa of the 
lile of Wi^t, were ascertained and distinctly enuneiat€?d 
by Hr. Webster, in his admirable memcnr mi the " Strata 
above the Chalk."t 

Prom the incessant action of the sea on the base of 
Headon Hill, large masses of the npper beds are continually 
falling down ; and the face of the ctifi* is generally in so 
rainoos a state, that the true atratigraphical portion of the 
depo»ts is seldom viaible. Repeated observations have, 
however, ascertained that the superior beds are nearly 
horiitootal, but con-e upwards as they approach the Tertical 
strata, in the same manner as the corresponding layers nt 
Whitediff. In the sketch, PL IX., the upper masses of 
marl and limestone are lying in this position. The ibot- 
path that leads from Grove's Hotel, down the chasm by 
which Headon Hill is separated from Alum Bay, reaches 
the sea shore at t)ie point marked b, in lign. I], and which 
is indicated by the two upper figures in PI. IX. The 
visitor, therefore, upon arri\'ing on the strand, has the 
horizontal freshwater series on the north, and the vertical 
marine beds on the south, flanked by the lofty chalk cliffs 
of High-Down, and the Needles. 

At Alum Bay, as at Whitecliff, the lacustrine and 
fluviatile deposits are the uppermost series (lign. 11, c 

• Mr. Prentwlch hna pyen Bccuratc and detailed sections 
Alum Bay &nd WhitenlifT, in juita-poaitiun on the same plate, t 
thus admirablj illustrated the relations of the strata in the t 
localities. "Geol. Journal," No. T. 

t On the "Freshwater Formations in the Isle of Wight," I 
i'n=ni Trans." vol a. p. 161, Erst soriea ; 1B14. 
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that the connnencemeDt of the eocene formation took place 
in a wide and open sea, the first aecumulatioD of detritus 
on the water-worn surface of the chalk being an argilla- 
sediment, in which no anunal remains were imbcdded- 
The earliest group of fossils, the Bognor series, comprises 
the shells of marine mollusks that do not inhabit deep 
aea-wal«r, but live in depths averaging from ten to twenty 
fathoms. This depth, as Mr. Preatwich observes, would 
be obviously inadequate to allow of the accumulation of 
detritus sufficient to form strata which, whea desiccated, 
are from 200 to 300 feet is thickness ; and as the iitho- 
logical character of the beds denotes a quiet and uniform 
deposit for a considerable time, and the fossils indicate an 
unaltered condition of animal life tliroughout the same 
period, a tranquil and gradual subsidence of the sea-bottom 
must have taken place. The many hundred feet of sedi- 
mentary strata which were superimposed on the Bognor 
series denote a subsequent subsidence to a great depth, to 
allow of the accumulation of the London clays and sands. 
This epoch was followed by a gradual transition to an 
estuarine and lacustrine condition, as shown by the hyera 
of fluvio-marine and freshwater shells. But the freshwater 
lake or estuary was subjected to occasional irruptions of 
the sea ; hence the beds of oysters, and interspersion of a 
few marine shells. A barrier was at length raised to the 
influx of aea-water, and the sediments became exdusively 
of a fluviatile and lacustrine character. This is proved by 
the prevalence of freshwater plants, crustaceans, and mol- 
lusks ; and the presence of bones of terrestrial reptiles, 
and of mammalia.* 

* This intprpretation of the phenomena is a concise expreaaion 
of the generalisation of Mr. Prestwich, whose admirable " Memoir " 
should be carefully atndied b; those who would eater fully into all 
the bearings of this interesting inquiry. Sea " Jooroal of th^ 
Geological Society," No. 7. 



■ 
I 



ALUM BAT FOSSILS. 117 

Obganig Bemains. — Alum Bay and Headon Hill will 
afford the visitor an abundant supply of fossil shells in 
great perfection and variety. Figures of a few charac- 
teristic species are given in PL I. and II. 
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Teeth of two species of Palseotherium (P. crassum and 
P. mec^wm,) were obtained by Mr. Prestwich from Headon 
Hill ; and I have seen a block of limestone, in which were 
imbedded several ribs of a small mammalian, from the same 
locality. 

A few species of crustaceans have been collected from 
the blue London clay, near the footpath. Gyrogonites, and 
impressions of dicotyledonous leaves, and lignite, are the 
only vegetable remains I have observed. 

The fluvio-marine and freshwater shells may be col- 
lected in great numbers from the fallen masses of strata 
that lie on the sea-shore. In the marls, the shells of the 
limnei, planorbes, &c., are well preserved ; a chisel will be 
required to extract them. Thousands of the small species 
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of potamideg, meitwinpiw, fee., will be fouad on tte strand, 
haviDg been washed out of the clays and sands composing 
the cliff. Very fine specimens of several species of marine 
sheila may be obtained from the dark day at the point 
marked 6, in lign. 11. The spot which I have found most 
prolific 19 the base of the cUff at the commencement of the 
footpath, near the sea-shore. 

.„, Yabmouth ahd Lvuington, — It is unnecessary to 
extend our remarks on the eocene formations of the Island ; 
from what has been advanced, the intelligent visitor will 
readDy comprehend the geological phenomena observable 
in the localities not comprised in our excursions. But 
before entering upon tlie examination of the nest system, 
the Chalk, we would recommend a hrief sojourn at Yar- 
mouth ; which is a convenient location for the geologist to 
visit Totland and Colwell Bays, Hampstead Chff, and a 
few places on the opposite coast of Hampshire, which have 
long been celebrated for their organic remains. 

The town of Lymington is situated on the western 
bank of the river of the same name, about four miles from 
Tarmouth, across the Solent Sea ; to this place there are 
steam-packets from the Island several times in the day. 
The town is spread over a low hiU of tertiary strata. Near 
the brick-kilns on the eastern bank of the river, not far 
from the toU-gate, a deep escavation has been made in 
beds of sand and clay, containing fossils.* An alluvial 
layer of gravel, ten feet deep, lies upon laminated blue and 
greenish clays, with interspersions of lignite, four feet in 
thickness. The next stratum is fine wliite sand, like that of 
Headon Hill and HordweU Cliff, six feet ; and beneath is 
blue (London 1) clay, to an uncertain dejrth. In this clay 
I found several vertebrte and dermal bones of a crocodile, 
(CrocodUiti Spenten,f) and a few fragments of bones of 



H (Crocoduiti ispeneen,jj and a lew fragments oi bones of h 

^fe * Tbis section was npea b 184S, ^H 

^^1 f A well-knowD species of the London clay at Sheppej. ^^H 
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turtles. I observed no ve^tig'es of sheila, but learnt from 
the workmen that severa.1 kiuda were occasionally foiind, 
and also many bonea, but none had been preserved.* 

Chribtchubch Bay. — Chriatcburch Bay is a sei 
elliptical excavation, about eleven miles long, formed by 
the action of the sea on the Hampshire coast, which i 
here composed of an extension of the eocene strata of the 
north-west part of the Isle of Wight ; the two portio 
being now separated by the British Channel, which flows 
into the Solent Sea. The westemmoat point of the bay 
is Hengistbuvy Head, near Chriatcburch ; the easternmost 
is the bar of shingle on which Hurst Castle is situated. 
Along the line of coast bounding the bay, there are several 
places in which sections both of the marine and freshwater 
strata are exposed ; and Hordlo, or Hordwell Cliff, near thi 
little village of that name, has long been known aa an inex 
haustible mine of fossil relics. So long since as 1766, : 
quarto work was published in illustration of the organic 
remains of tliis locality, with engravings, which, for aci 
racy and artistic skill, far surpass most of the modem 
figures of objects of this kind.f 

Hordwell is about midway between Lymington and 
Chriatcburch ; but from Yaimouth, in fine weather, a boat 
offers the most convenient transport. Hurst Castle, which 
guards the narrow part of the Solent Strait, here not a 
mile across, is built on the extremity of a bar of shingle, 
that extends nearly two miles from the mainland, on the 
eastern part of Christchurch Bay. This bank consists of 



* Ttiia brief notico ia iaserted to direct al 
hitherto, I believe, naeiplorcd. I recommended the worlimen ti 
save Bverj shell, hone, and tootb, thej might meet with. Some 
fulnra visitor will, perhaps, reap the benefit of the suggeatiou. 

if "Fossilis Hantoniensia collecta et in Musxo Britannico depO' 
Uta, a Gustavo Brander, Londini, 1766." " Hampahire Fosaila," lie. 
yriOi nine plates, contthiing 131 figures 
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mtterwom chnlk-flints, oimI ^avel derived from the aUaTia] 
drift, which ia so brgely distributed over the coast district. 
" It is rcmiffkable," aa Sir Henry Englefield observes, " for 
it> nncommoii solidity ; for it is merely a submarine clifl' of 
ahiiigl«, 200 feet high, the depth of the channel close to 
the castle being 33 fiithoms ; and the tide fiows through it 
with a rapidity which, at certain times, no boat eon stem ; 
yet this natural breakwater has remiiined unmoved for 
esKturies."* 

At the junction of the bar of Hurst Castle with the 
m^Bland, a low bank of gravel extends ioi about a quarter 
of B mile, and is succeeded by tertiary sands and clays, 
which gradually rise into cliQs 200 feet liigh : the first 
mite and a hnlf being Kordwell Cliff, properly so called, 
which reaches to Long-mead End. From this spot to a 
ravine formed by a stream at Beacon Bunny, a distance of 
half a mile, the cliff is named Beacon Cliff, The nert two 
miles and a quarter ia Barton CM', which ia terminated 
by a stream at Cherton Bunny; nnd the remainder of the 
line to noai- Muddiford, is High Cliff-f The aUuvial gravel 
wliich forms the subsoil of so targe a portion of this coasti 
appears at the top of the cliffs in a bed varying from twenty 
to fifty feet in thickneaa.J 

STBiTA OP HoEDWELL Cliff. — Tlie eocene strata in 
the coast sections have in no ii.stancc a vertical, or even 
highly inclined position, but gently dip to the east. The 
Headon Hill aeries first appears, and constitutes the Hord- 

» See Sir H. Englefield's "Isle of Wight," p. 14, for many 
interesting remarks on the bed of the Solent. 

f These localjtiea ara accurately described bj Mr. Webster, 
ia his second "Memoir," and are here introduced ihut the viaitor 
ma; bave no difficolty in finding the ^ces hereafter mentioaed 
as yielding certain epeciea of organic remnins. 

t The atratificatioii of the coast, irom the west of Christehurch to 
the chalk at Stndland Bay, in Dorsetahire, a, distance of serenteea 
miles, is described by Mr, Ljell, in " Geol. Tranjt,," toI. iL p. 279. 
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well Cliff; and the London clays and Bands wbieli rise ta 
the surface at Barton Cliff, totm the remaining portion of 
this line of coast. The strata of Hordwell CliET consist of 
alternating beds of marl, sand, and clay, often of a greenish 
colour, with thin Lands of indurated shell-marl full of the 
usual freshwater speeies. Mr. Searles Wood mentions that 
a thin seam of sandy clay, abounding in marine shells, 
is intercalated with these lacnatrioe strata a few paces 
westward of a ravine that is situated half a mile from 
the village of Milford. It is about ten or twelve feet 
above high-water mark, and extends many yards along 
the cliff.* The freshwater beds continue as far as 
Beacon Bunny, and in the upper part of that ravine, be- 
neath the alluvial gravel, there is a bed of fluvio-marine 
sand, containing an intermixture of estuary and fluviatile 
shells, which may be traced to the eastward under the 
freshwater marl, to about 300 yards from Mead-end, where 
it disappears beneath the shingle of the beach.f This is 
succeeded by a fine white siliceous sand, like that at the 
base of Headon Hill, forming a stratum from 60 to 100 
feet thick. The London clay series nest appears, and 
extends through Barton and High Cliffs, The upper por- 
tion of the beds consists of sandy clay of a dark green 
colour, like that at the base of the cliff in Alum Bay 
{marked b in lign. 11), and abounds in marine shells; 
beneath are layers of soptaria. 

The strata at Hordwell Cliff are regarded by Mr, Lyell 
as the equivalents of the lacustrine beds which form the 
coast from Yarmouth to Gurnet Point, where the strata 
lose the character of an indurated calcareous marl, and are 
not unfrequcntly of a bright green c<doiir, like many of the 
layers of marl and clay at Hordwell. Detailed descriptions 

new "LoDdoQ JdotdbI of Faluioatology uid Gcolagj," 
p. 2. 

t Mr. Sewlw Wood he. cU. 
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of the strata and tlmir fossils too given by thta 
geologist in the second volume of the "Geolog. Trana 
the following summary will be useful to the visitor : 

1. AUnviftl gravel, forming the top of Uio cliff; otnnpoaed rf 

brokea chulk-fliaLs, with intcrapersioiu of sand and mari; 
thicliDesa from G to 50 feet. 

2. Fine white suid with greenish marl ; — from 3 t^i 12 feet. 

3. Greon marls, with arenaceous chiya ; — 1G feet, Cont^n 

bitnminous wood and Beed-vessela, wilh shells of the genera 
helix, anio, melnnopsis, planorbis, and other lacustrine 
ipccies. The lowest stratuia is laminated marl, with Itiyera 
of Cypridet. 

4. Sands and clays ; — 15 feet. Numerous shells of the mya gre- 

garia. Lignite occurs io a layer of bituminous chij. 
6. White calcareous marl, largely constituted of aggregated 
freshwater shells ; contains gjrogouites (see p. 7S), It 
rests on a layer of black carbonaceous clay, nith lignite ; 
1 foot, 

6. Green unctuous and arenaceous marls ; the lower portinu 

consists of beds of pm-e white sand, with argillaceous sands; 
— 16 feet. Numerous fluviatile sliells. The white sand 
contains abundance of the shells of a small mussel {m-ym 
plana) in a very perfect state. 

7. Light-green calcareous and sandy marls, with layers of a car- 

bonaceous clay containing lignite; — 22 feet. Nameroos 
shells, and seed-vessels. 

8. Green marl, carbooaceoos clay and lignite, ferruginous clay, 

marl mlh vegetable impresiions, and green clay;— 9 feet. 
Freshwater shells, prineipoJIy two or three species of 
bicalvcs. 
fl. White siliceous sand, without shells; rises near Long-mead 
End, and extends through Beacon and Barton ClifFa to 
the middle of High Cliff.* 

Near Bournemouth, a little watering-pla 
I Hampshire coast, between Hengiatbury Head and Poole 
Harbour, dicotyledonous leaves, in a carbonised state, 

* " On the Freshwater Strata of Hordweli, Beacon, and Barton 
Cliffs, Hampshire," by Charles Lyell, Esq. " Geol. Trans." vol. 
p. 237, Second Series. 
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^m the same species of plants as those found in Alum Bay ^^M 

^B (ante, \). 117), occur in a sanily marl, n-liich traverses a ^^M 

^r cliff of firmly aggregated white sand.* I am informed by ^^M 



William Smart, Esq., of Cranbourne (to whom I am 
indebted for many interesting specimens of theso fosail 
leaves), tJiat the seam of marl is only four inches in thick- 
ness, and is limited to a few yards of tlie cliff, near tho 
3 itbout midway between Bournemouth and Boa- 
combe Chine. 

In addition to tho fossils previously discovered, Mr. 
r Searles Wood has recently obtained the remains of five 
genera of mammalia and of one alligator, conststing of a 
1 jaw with all the teeth, of lizards, serpents, and birds. 
The following remarks oa the geological phenomena 
I observable at Hordwell Chff are too pertinent to he 
I oniitted : — "From the examination of the various strata 
I which are exhibited in the beautiful section of Barton an(^ 
I HordweU Clifis, and of their peculiar fossils, one may 
low in imagination the gradual silting up of an estuaiy, 
d its passage eastward into a pure river deposit. Leav- 
ing the regular beds of London clay, which dip gradually 
to the eastward, and are lost in the beach below Beacon 
Bunny and Long-mead End, we meet with a stratum of sand 
in which marine and freshwater shells are intermised, and 
one of clay containing leaves and seeds, with an extensive 
layer of lignite. Upon this is a bed whose organic con- 
tents display a still nearer approach to freshwater origin 
by the absence of the more decidedly marine genera, as 
oliva, natiea, to., and the presence of tyrena, potomomi/a, 
^L &c., in great abundance. Jfcst comes a layer of brown 
^^ aand, containing rolled fragments of bones of paUeotheritim, 
^H trionyx, &c., which, from their appearance, may have been 
^^K transported Irom a considerable distance. Over this rests 
^H a deposit of marl and white sand (No. 6 in Mr. Lyell's aeo- 
^^H * "Meilala o! Creation, 
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tion), the latter in the state of an impalfiable powder: 
this were deposited nearly aU Uie fossil* above-mentioDad. 
The Btr&ta ineliue to the e«si at xa «ngle of about 5". Tba 
direction of the stream wasno doubt westerly — that lEttorwud 
the marine bods ; but at tlie spot at wiiich I obtained so 
many interesting fossils there were indications of a oontrazy 
cuireat ; a eircumstanoe, however, wliich may very pro- 
bably have d^Knded upon a sudden bend in the river. 
The uniformly fine character of the sand, and the conditioa 
in which it was thrown down, would lend me to infer tfiat 
the flow of the atream waa extremely gentle. The gradoxl 
disappearance of marine species, such as are found at Long- 
mead End, and tlieir replaccmcut, as we proceed eastward, 
by species of freshwater origin, is just such a suecean 
we should expect to meet in tracing the course of a 
L^wards from its mouth."* 

HOBDWELL Fossils. — The numerous marine foealt. 
sh^ which are obtained from this [tart of the coast 
Hampshire are generally known as Hordwell fossils, but 
it is scarcely necessary to ranark, that thty almost ent^ely 
bdong to the London day strata, and are procured &om 
Barton Clilfe. These foaails are most conveniently ob- 
tMned from the low chff near Beacon Bunny, and 
greatest abundance in the upper part of the dark green 
sandy clay. There are generally blocks of the indtirated 
portiona of the strata oa the beach, from wliich fcasils may 
be extracted. It was from Barton Clili' that Brandons 
foKilst were obtiuned. Sowerby's "Mineral CimcJiology 
ctrntaina figures of numerous species and genera.f 

* Tho new "London Geological and PalawntologicalJouriial,' 
loe. eit. 

■f Fssulia Hantonieasis. 

} A collection of Hordwell foasHs, conristing of teeth of serenjr , 
apeciea «f sharks acd rajs, bones of turtles, and a great rariety of 
aliBlIa, may be porchased at a reasonable price of Jane Webber, 
dealer in foasilfl, Barton Cliff, near Christchureh. 
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The freshwater shells, and the remains of plants and 
land animals, are to be looked for in Hordwell Cliff, and in 
the fallen masses lying on the strand.* 

In conclusion, it may be remarked that shells of those 
beautiful chambered cephalopoda, the nautUi, are seldom, 
if ever, observed in the eocene strata of these cliffs, or in 
those of the Island ; though the nautilus invperialis is not 
uncommon in the septaria on the western coas^ of Sussex, 
and in the London clay at Sheppey. 

* The highly interesting specimens which haye rewarded the 
recent investigations of Mr. Searles Wood will doubtless induce 
many a collector to visit the spot. The lower jaw of the AUigator 
Hantonienm, a coloured plate of which embc^^esthe^firot oAunber 
of the new ^^ London Geological Journal" is one of the moat 
splendid British fossils hitherto discovered. Plate 2 of the same 
work t;ontalns figures of some of the mammalian remains discovered 
at Hordwell by Mr. S. Wood. 
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TiTR Hif A«.i( KuOBKainiU— The <fifliBBic i iwi ii r w ifr of 
of li«Y>#>WH|M- olnnwfBSV am ;ec iiMiiiriiiTy of tfi» 

f Iht piv^r7iklMM» of » similar oeesnic cfimfitum riimi i gfi iw rtt 
ihti viwt ]f«rMr of time aompcsBiI ixL tfiis g— »^*»gr^ 

TiMk Ho^it'imw af a <^ialk 'Estrict are ao well knowiv tfiat 
^ \^i^ .\f)»\t^ r\t flui phyncal ;^iEniphv of duu pare of tfie- 
UUT*/i v^'Um^ Ik nompnnerl of che czetatieoiift afrnia» w3I 
v^trfH/'^ fAf 'wr DrnMue piirpow ; and a re£ereni» tt> ^e 
.r^», ;^r 2^t,, #iU rmuler Itical 'IfeCailft nzmeceaBanr. T&ft 
(•/-MMflATt oumniOr of die hillft covered widi ^lurt Ter- 
/liHii 'Krfl— filiA itiu>fiiii niuiuiaccd ouclme of the downs 
iKtUrok^m <av't hy the ttpiilchral mounds of the eoilT 
ir»f*^)»itMifj« '^»f rim i*.uxvRXsj — the coombes and fiu t o w s 
r'tfrtifyiiK^ :uiil <t9C&tniiin(j^ Intfj the <ieep valleys which. 
»tipMt»My \jk'<fnx\\\siXA\ at chti bu:i<i ot' che hllLs and appear 
lik'' Iri/'/t lip 'ttuuiniik of rivTiIecs and screams^ though 
U'i-t*. ;Vr»rn :Lil rmrjtfi of alluvial debria — thus bearing the 
irnr>n*^ of phyHicjii operations of wliieh the agents that 
j>ri)<lii/'r»rl tliftm liavft hmir iinee passed away — are pheno- 
mena iainiliar to every one who hais travelled over the 
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downs of the south-east of England, and arc displayed ia, 
striking characters in the chalk districts of the " beautiful 
Island," These features are restricted to the hiUy districts 
of the white ehcdk, and have resulted from the peculiar 
nature of the sedimentary detritus of which the strata 
comprised in the upper division of the cretaceous syatom 
are composed. For in the lower groups clays, marls, 
sands, and sandstones prevail; and where these deposits 
approacli the surface and form the subsoil, the country 
is broken and diversified, and the landscape presents a 
striking contrast with the domi scenery, as may be 
observed in the picturesque district which flunks the 
escarpment of the chalk hills. 

It may perhaps bo necessary to remind the unscientififf 
observer that these strata are but an insulated portion of 
an ancient sea-bottom, or, in other words, a mass of con- 
solidated sediments formed in the profound depths of the' 
ocean, iu a very remote period of tie earth's physical his- 
tory. This detritus is made up of inorganic and organic 
materials : the former consist of the debris of the cliffs 
and shores which encompassed the ancient sea ; of the 
spoils of islands and continents brought into the ocean 
by freshwater currents ; and of chemical deposits tlirown 
down from mineral solutions. Tiie organic substances are 
the durable remains of animals and plants which lived and 
died in the ocean, and of Huviatile and terrestrial species 
that were transported from the land by rivers and their 
tributaries ; the whole forming sucli an assemblage of 
sedimentary deposits as would probably be presented to 
observation, if a mass of the bed of the Atlantic 2,000 feet 
in thickness were elevated above the waters, and became 
dry land. 

Subdivisions op the Cretaceous System. — The 
nomenclature of the chalk formation has undergone so 
many alterations that, to avoid confusion, it is necessary 
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fifirn- ^^) ffj/rmttntn Ihtt bodj «f ft 
(Mfrhly HfM^rnHUcl) imlMdded m 
Dmwih in ftfKiCkMT fflUMiple, and 
$iM)ii fvf f «!talja» tn Um! duJk abo 
MnfiMil ; mmI Kj diMoWing the dMik »d dtt 
IpydrfyrrhVyrW; miU mm! inmiennig Hhe 
frtmnt MMlfiim (C«mdft Ukm), tbe wft 
timtl J tMrn m in a raemt d«d i|MMiBiiii{ 

fk> IHUe Kttemion hat bMO paid Id Hm 
fosuls of tbe Uand, that a few of tiie 
iMT^frroltfby ^fppMlylw, and aolM; iMlli d 
euUtet, ekoaniUit aod other Moay b jim, 
the specimeni I have obaerved in private 
there can be no doubt that were the qnania and 
sections dilig^tly examined, an interesting series ni^^ he 
obtained. P 

Tu£ FiB£8T05£.^ — The lower white chalk, in 





* Dr. Backland, *^ Bridgewater Treatise." 

f Professor Owen on the Belemmte. 

X ** Wonders of Geology." 

§ A memoir on this subject, by the author, will be found in 
the third part of thu ^ Philosophical Transactions for 1846.** 

li Figures and descriptions of Britbh chalk fossils are g^ren in 
my " Fossils of the South Downs," " Wonders of Geology," and 
*' Medals of Creation," and "Geology of the South-East of 
Enj^laud ;" iu Sowerby's " Mineral Conchology," Mr. Lyell's «Ele- 
luuuts of Geology," and in Parkinson's " Organic Remains of a 
Former World." 

^1 Tlie name V[i[n}v Gifeuband, g«»ncrally given to these arena- 
ceous niurl bods i.t' tliu ehalk formation, has been productive of so 
imii'h iDutudiou that the proviufial torm, Firestone, howeyer inap- 
pliiiiblo aa a dLScrii>iivo Uriu, suomtt proforable. 
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places, aa nt Dover, gradually passes ilown into a bluiah- 
grey chalk, and the latter into an argillaceous limestone, 
well koowa by the name of chalk-marl. In other localities 
the chalk maintains its purity to its junction with the marl. 
An intermixture of grecnsaad characterises the latter in 
many districts, and this variety passes into a hard calcareous 
sandstone, termed in Surrey Firestone. Deposits of green, 
sand, with layers and concretions of chert, and scams and 
nodules of coarse chalcedony, characterise this group in 
some districts, and are largely developed in the Undercliff. 
The bands of siliceous limestones and calcareous sandstones, 
with veins and nodules of chert which appear in the inland 
cliff of that district, belong to this division of the cretaceous 
system. 



I 




T!ie chalk-marl in moat localities abounds in fossils ; 
it contains numeroiis species of ammonites, nautilus, tur- 
rilites, and other cephalopoiki, which are either of excessive 
rarity, or altogether absent in the upper chalk strata. The 
nautilus and ammonites figured in the subjoined ligno* 
graphs, 13, 14, 15, are characteristic species of the chalk- 
marl. Tlie specimen of Naatilug elegans, lign. 13, is a 
■young shell ; this species is often two feet in eircumferenee. 
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Eonchnroh and Tentuor. A list of the fossils obtained by 
Dr. Fitton from these strata, chiefly from the cliff at 
Western Lines, is given in " Geol. Trans," vol. iv. p. 202, 

The Galt, — This is a deposit of very dark blue marl, 
having an average thickness of 100 feet; the clay in many 
places lis3 a, large intermixture of greensand, and i^ 
traversed by thin layers of red marl. It presents no dis- 
tinctive mineral aspect, but is uhanicterised by tlie abun- 
dance, peculiarity, and state of preservation of its fossils, 
^Numerous species of ammonites, liamites, and other 
cephalopoda, with their nacreous shells entire, and bivalves 
and gasteropodoua univalves, seldom if ever found in the 
strata above or below, may be collected from most locahtiea 
where the gait is exposed in natural or artificial sections 
of any considerable extent. This deposit is seen on each 
side of the anticUnoIs on the southern coast, and in some 
parts of tie Underoliff, neai- Ventnor and Bonchurch; I 
believe only a few fossils have been observed. 

The tiiiEENSAND. — This division of the cretaceous 
system comprises niunerouB alternations of argillaoeouiS 
and arenaceous strata of great thickness and extent, oon- 
Blituting an important group, which is well defined by tho 
fossil remains. 

It consists of chcrty and calcareous sandstones, and 
sands of various colours, white, green, grey, red, brown, 
fawn, yellow, and ferruginous : the predominaneo of the 
' green sands in some districts having suggested the term 
now employed to designate the group. It was called the 
ironsand where the ferruginous character predominated, as 
.in the Isle of Wight.* Tliick beds of sandy and fei-m- 

* The nhate s^ea is described by Mr. Webster as tlie ironsand, 
in his various memoirs on the geology of the Isle of Wight ; and 
the unrorCunate application of tUs term to the aaoda or the Wcalden 
districts of Snrrej, Kent, and Sussex, retarded, far a long period, 
the true exposition of the rnttura and relation of tliose deports. 
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fffiMii chy^ ara intercahled with the 

The ijfrMrfMuid i» tepcnble into three diykioiH^i 

ibz/im hf Dr^ Fitton, wfaoie indefatigaWe and 

kdMnn hare so hrgel j oontributed to the rinri i i ii tiia i of 

the #!hafae(en and rektions of the depodti liitwmi the 

dialk and oolite m Enghnd. 

In the upper or Shanklin sand teriei^ die 
<liiefl}r fermginotit Muids with ironstone and 
of i;lierty with dark clays in the lower part. The 
group is marked by the prevalence of green and grej 
with berls of calcareous sandstone^ and chertj 
ealled Bargate*stone in Surrey, and Bag in Kent. In the 
lowermost or Atherfield series the argillaoeooa dianetar 
predominates. The beds of sand abound in pecoliar fnarili^ 
and the concretionary limestones and sandsfamea ^***'**f«'^ 
characteristic oi^nic remains* This general notioe w31 
sufflco, as the detiuls of the sections exposed along the 
soiithom coast of the Ishmd have been worked ovit hj 
Mr. Webster, Dr. Fitton, Captain Ibbetson, ProfeBsor 
VifT^^eBf and other eminent observers, and are published in 
the Transactions and Journal of the Geological Society. 

The following species of shells from the Greensand of 
the Jsle of Wight, are figured in Plates IV. and V : — 

CarUii corrupata, PI. IV. fig. 1. Thia and the following figure 
represent but one side of the bivalves, and therefore do not 
oonvej an idea of the form of the entire shell ; but the 
markings on the surface are distinctly given, as affording 
the iiasicst comparison for the inexperienced collector. 

Triymia cauflatn, PI. IV. fig. 2. This shell is so remarkable both 
In its form and sculpture, as to be easily identified. 

Ocrvillia anoep^, PI. IV. fig. 3. Entire beds of this shell occur 
in some of tlio snnds at Atherfield. The species is generally 
moro elongated than in the individual figured. 

VmuH Ftrlafo-rostata, PI. IV. fig. 4. A small and easily recog- 
nised shell. 

Venus parva, PI. IV. fig. 7. In ironstone nodules in Shanklin 
cliff. 
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Area raulini, PI. IV. fig. 6. 

Perna muUeti. PI. IV. fig. 6. This large and remarkable bivalve 
occurs in great numbers in a thick layer immediately above 
the junction of the greensand with the Wealden, at Atherfield 
and Sandown-bay. The prolonged hinge line is commonly 
broken off in extracting the shells from their matrix^ unless 
due care is taken. 

Tketis minor, PI. V. figs. 1, 2. These are only casts in ironstone, 
the shell having perished. They are abundant in the con- 
cretions from the ferruginous sand on the top of the cliff at 
Dunnose Point, that have fallen on the shore. 

Gryphea sinuata, PI. V. fig. 3. This shell attains a large size ; 
specimens are numerous along the shores at Shanklin, 
Ventnor, and in Compton-bay; being -washed out of the 
cliffs of greensand. 

Terebratula sella, PI. V. fig. 6. This shell in a very perfect 
state is found by hundreds in the greensand at Atherfield, 
&c. It occurs in great numbers in the greensand-pits at 
Faringdon, in Berkshire. 

Nucula scapha, PL V. fig. 6. This and the following small shells 
abound in the Atherfield Crackers-rock. 

Tornatella albeiisis, PI. V. fig. 4. 

Natica rotundata, PI. V. fig. 7. 

Pterocera retusa, PI. V. fig. 8. 

Rostellaria robaldina, PI. V. fig. 9. 

Cerithium turriculatum, PI. V. fig. 10. 

Scaphites gigas, PI. V. fig. 11. This sh6ll attains a large size ; 
specimens two feet long are sometimes found. The collec- 
tions of Capt. Ibbetson and Mr. Bowerbank contain splendid 
examples. Imperfect specimens of the spiral part have been 
described under different generic names. 

Summary. — The character of the cretaceous system, as 
shown by these investigations, is that of an ocean-bed 
formed in a vast basin by successive accumulations of 
sedimentary detritus, transported by currents, and thrown 
down in the tranquil depths of the sea ; arenaceous and 
argillaceous deposits prevailing in the lower, and cretaceous 
in the upper division of the series ; periodical intrusions 
of heated fluids charged with silex having taken place at 
uncertain intervals. The fossils prove that the ocean 
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CHAPTER Til. 



From Yarmodth to Fbeshwater-oate. — In reaumingj 

ey of the geological phenoraona of the Isli 
"Wigiit, we proceed from Yarmouth to Freshwat«r-gate, on 
the south-western shore. In a direct line, through tho 
transvcrae valley of the river Yar, which riaea from the 
Borthern foot of the downs, the distance but little exceeds 
two miles and a half; but the road makes a considerable J 
detour to the left, round the eastern border of the estuaryifl 
Passing over a gently undulated country of t!ie fluvio? 
marine eocene strata, and ascending a steep acclivity < 
tertiary sands, we cross the narrow tract of liighly-inclineC 
ehallt which unites Afton-Downs on tho east with HigW^ 
Down on the west, and reach the southern coast by sSM 
opening in the chalk cliffs that esteud from Compton Bay'l 
to the Needles. 

Immediately on our left are some detached pinnacles of ■ 
chalk jutting into tJie sea, and on the right the fine section 
cf highly-inclined strata of chalk and flint represented in 
Pl. X. At the base of tliis lieadtand is tlie entrance to a, , 
considerable excavation in the cliff, produced by the erosiv* 
Itction of the waves on the lower bods of chalk ; 
ferpcndicular masses of the harder portions of the rock ] 
worn into irregular columns support this natural archway, 
which is known to tourists as " The Cave." It estenda 
120 feet into the cliff, and is between thirty and forty feet 
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high;* it is well deserving the notice of the geologist, 
for the displacement tlie strata have undergone is here 
strikingly displayed. 

From Freshwater-gate to the Needles, a distance of 
three miles, the clifis present a succession of mural pre- 
cipices of chalk from 400 to upwards of 600 feet in height. 
The fsuse of these cliffs when seen from the sea at a short 
distance has a remarkable appearance, from the rows o 
flints, which score the surface of the white rock with fine 

« 

dark parallel lines, nmning in an oblique direction from the 
top to the bottom of the section. In some places the lines 
are undulated, in others arched, and near the summit of the 
diff towards Alum Bay, they are very flezuous,' and bent 
down, as if a heavy mass above had pressed upon ihe upper 
ends of the layers of flints, while the chalk was in a plastio 
state. The general incllBation of the beds of this part o£ 
the range is nearly vertical on the north, with a gradually 
decreasing angle towards the south. 

Scbatchell's Bat. — The most stupendous line of 
chalk cMs is that termed the Main-bench ; and beyond, is 
Scratcheirs Bay, which is bounded by the Needles. The 
aspect of the scene in this bay is romantic in the extreme. 
In the face of the clifl*, from the destruction of the lower 
beds of the bent strata, a magnificent arch 300 feet high 
has been produced, and forms an alcove that overhangs the 
beach 150 feet.f 

* The description and beautiful illustrations of the picturesque 
features of the scenery along this part of the coast, in Sir H. Engle- 
field's " Isle of Wight," render it unnecessary to dwell upon this 
inviting subject. Some of Mr. Bartlett*s views of these chalk 
cliffs, in Barber's " Illustrations,'* are very accurate and effective, 

f In calm weather Scratchell's Bay and the Needles may be 
safely visited in the pleasure-boats to be hired at Freshwater Gate; 
parties generally land on this strip of shingle to view the stupen- 
dous arch above. A splendid view of the bay, by Mr. Webster is 
given in PI. 25, of Sir H. Englefield's work. 
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The well-known pinnacles of chalk called The Needles 
are isolated masses of the extreme western point of the 
middle range of Downs, which have been produced by the 
decomposition and wearing away of the rock in the direc- 
tion of the joints or fissures, with which the strata are 
traversed. The angular or wedge-sliaped form of these 
rocks, has residted from the highly inclined northward dip 
of the beds of which they are composed. 

Vertical Chalk Strata. — To the late Sir Henry 
Englefield belongs the merit of having first observed and 
directed attention to the liighly interesting phenomena, 
occasioned by the disruption and elevation of the eocene 
and cretaceous formations, which are so remarkably di{h 
played in the Isle of Wight — namely, the vertical position 
of the strata, and the shattered condition of the flint 
nodules, though still imbedded in the solid rock. These 
appearances may be conveniently examined in the cliflfe 
before us. 

The chalk forms parallel beds or strata varying from 
two to five feet in thickness, which are commonly separated 
by layers of flint nodules imbedded at irregular distances 
from each other; there are also a few nodules dispersed 
indiscriminately in the mass. The dip of the inclined 
strata as previously stated is in general from 70^ to 80® : 
but many beds throughout a considerable extent are quite 
vertical. (See PI. XJII.) The parallelism of the cretaceous 
strata, and the absence of sand, gravel, and other coarse 
detritus, denote that the deposition of these calcareous 
sediments took place in tranquil water, and remote from 
sea-cliffs and shores. Where a large extent of the cliff is 
exposed, the face of the chalk is seen to be traversed by 
Jlssiires or joints at right angles to the planes of stratifica- 
tion; some are vertical, others diagonal, and crossing in 
various directions, divide the entire mass into irregular 
portions ; in some localities these partake of a rhomboidal 





vVaI^ ecksfi., I'radtir Iv^ dinR& of jnrs «3ac, 
tUelawsft imti una ciT puEudwyrL Xi» xvir cr 
Hmm aSiwir«tt v«ui«A«l fvusiS of tmb 
caftnoems Scrims Wawmoi ^««b, » if dfr i&K 
down <Mr OMsed £wm dtf; «da f jT de iuwitJ 
detritw is i7«q«««!lf cmiiijwiwd *£ dhffli «f 
fonminiienL la 4^fh&t «h«s line «sciiaa ae fled viA 
Bttriy ftml 9oA cSttIk ; s&d ib wbt iiirtF***— dxj ne 
emfyty, bat tkeir fades m fined widi arvstiSBatA. euhan mb t 
cflime. These famrti «^ ffndea&y iifaii Me to apcriod 
long antcceder.t to the c^^rcntocy iDoremcsits wbidi lHx>ke 
up the chalk strata, and hnrM them into their present 
position, for thcj trarcTM* the horizontal layers ; and tlie 
mibseqnent introduction of flint, proves that they were the 
effect of submarine movements, which took place whOe the 
physical condition of the bed of the cretaceous ocean 
remained unchanged. Tliis fact also corroborates the 
inference, that the eruptions of steam or vapour charged 
with silex into the chalk, occurred periodically, and some- 
tinicft at long intervals. 

Hut there are numerous chasms and fissures in the 
strata wliicli clearly belong to a very different epoch ; to a 

* Ml". Wi'lmtcr particularises tho large chalk-pit on the south 
hlili' i»r Arrrlon Down nrar tho top, not far from Ryde. In this 
<|Miii-rY dm Mirnlu two inclinod nt an anp;lc of 80 deg.; and both the 
InlMiUr (IliiU tiiid tlio noduloH arc completely shivered* 
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period geologically recent, when the now upper surface 
of the chalk was rent by earthquakes, and the mountain 
masses of the cretaceous system acquired their present 
position and configuration. For these fissures are invari- 
ably connected with the surface, and are more or less filled 
with clay, sand, gravel, and waterworn flints, from the 
alluvial debris that forms the subsoil of the country. 
These appearances may be observed in the chalk under- 
lying the bed of gravel and clay, on which the Albion 
Hotel at Freshwater-gate is situated. 

Shattered Flints. — Upon carefully extracting a flint 
nodule from this clifl* it retains its original form ; but upon 
examination it will be found ** shattered in every direction 
and broken into pieces, varying in size from three inches in 
diameter down to the minutest fragment, and even into an 
impalpable powder. The flints thus shivered, as if by a 
blow of inconceivable force, retain their form and position 
in the bed. The chalk closely invests them on every side, 
and till removed, nothing different from other flints can bo 
perceived, excepting flne lines indicating the fracture, as in 
broken glass ; but when moved, they fall at once to pieces. 
The fragments are as sharp as possible, and quite irregular, 
being certainly not the effect of any peculiar crystallisation 
or internal arrangement of the material, but solely attri- 
butable to external violence." Such is the description of 
this remarkable phenomenon given by Sir H. Englefield 
thirty years since.* The tabular and plated flint in the 

* Sir H. Englefield's " Isle of Wight,'» pp. 20, 21.* The foU 
lowing places are enumerated as exhibiting this phenomenon very 
distinctly: — Alum Bay, Pit south of Carisbrook Castle, and near 
Carisbrook town, Arreton Pit, Brading-Down Pit, Brading Shute, 
Culver Cliff. Shattered flints are occasionally met with in some 
parts of the Sussex and Surrey chalk. My attention was first 
directed to the subject in 1820, by a paper of Sir H. Englefield, in 
the ''Linnaean Transactions ;" and a chalk-pit on the top of North 
Street, Brighton, now filled up, and the area built over, presented 
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flssnres is also shattered in a similar manner. The nodnloB 
in the r^^ular layers are invariably in this state, in every 
locality of the vertical and highly inclined chalk ; but the 
separate nodules in the middle of the strata are entire ; and 
in -die horizontal beds, as, for example, on St. Oatherioe'Sy 
Boniface, and Shanklin Downs, all the flints are unbroken. 
This shattered condition of the flints has doubtless arisen, 
as Bir Henry Englefield suggested, from the oonouasion 
caused by the upheaval and disruption of the once ho»» 
* zontal cretaceous deposits. The disturbing force, though 
in many instances producing flexures in the strata, was 
clearly exerted violently and suddenly, and in such manner 
as to shatter the flints without dislodging them from tiie 
chalk. From the insulated nodules being generally enlire^ 
it would seem that the greatest violence of the shook was 
exerted in the direction of the lines of stratification. 

Mr. Webster, in describing the shivered flints in the 
chalk at Handfast Point, on the Dorsetshire coajst, remarks 
that the nodules are not only much shattered, but appear 
as if they had been reduced to atoms while the rock was 
yet in a soft state, for the fragments are in general sepa- 
rated from each other, with chalk between them ; and the 
broken pieces of flint are at such distances, that it is 
impossible to conceive by what means they could have 
been so far separated, had the chalk been solid at the 
moment of their fracture. The bent condition of the 
strata at Handfast Point, which will be described in a 
future page, attests the plastic state of the chalk at the 
period when its upheaval took place. 

The Chalk Downs. — ^We now leave the sea-shore to 
ascend the hill, and proceed along the foot of Afton Down 
to Compton Bay, which is about a mile distant. The 

a fine example, for every flint, though retaining its form, was 
reduced to fragments. See the "Fossils of the South Downs,'* 
page 152. 
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*eatern part of the central range of downs extends from 
tbe Needles Cliff to Motteston Down, which is 700 feet 
lugU, and is a nari^w ridge nine miles in length, with 
steep declivities on caah side ; tliat on the north arises 
from the higbly-incUned dip of the strata ; that on the 
Bouth id produced by the precipitous escarpment formed by 
;Hie sudden termination of tlie cretaceous beds where they 
rise to the surface. The summits of tliis range command 
siewa of great ext«nt and picturesque beauty, for both 
the northern and aouthom shores are distinctly visible.* 
From the Needles Down may bo seen on the north Toilanda, 
Golwell, and Yarmouth bays ; and on the south, Fresh- 
water and Compton bays, and the distant line of coast. 
Ihe eastern portion of this chalk range, from Arretoa 
3>own to Culver Cliff, a distance of seven miles, is of the 
tune character.'!' 

* A graphic description of tbe soenerj from this range of Mite 
I -is givea by Sir H. Englefield, cbap. iii. Tha tiow from Bucoomb 
I lHofcn, iookiog over Carisbrook Castle and Ni^wport in the vale 
? lueneath, is very splendid; that frqm Arreton. Down is eqaoiUj Que. 
+ The view from Aahey sea-mark, which is situated on this 
f part of the chalb-hiUB between Arretun and Bradiog Dawn, is 
I *hu3 described by the Rev. Lagh Riuhmond ■ — 

"Southward the view is terminBted by a long range of hills 

XShanklid, Wroiall, and Appaldurcombe), at abont sis nrilea 

I distant. They meet to the westward another chain of hills, of 

I .irhich the one whereon I sit forms a Ibik, and the whole together 

I nearly encompass a rii-h and fruitful valley, filled with oorn'Selils 

1 aad pastures. Through this vale winds a amall stream for many 

I ailes ; here and there lesser eminences arise in the yallej, some 

vered with wood, others with coi'n or grass, and a few with 

r beath or fern. One of these hills is distinguished b; a church 

V Church) at the top, presenting a striking feature in the 

r bndscape. Villngea, churches, cnoutrj-seata, farm-houses, and 

cottages are scattered over part uf the southern railey. In this 

dircotion also appears an anciuut mansion (Knighton), embellished 

'with woods, groves, and gardens. South-eastward is a broad 

expanse of ocean, bonnded only by the horizon. Horo to tha 
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Ascending Afton Down, the summit of whicli is crowned 
with a group of tumuli, the viows along the southern coast 
are lovely in the extreme. ^^Hieii olmost half way up the 
acclivity, the landscape to the west displnys n magnificent 
coup d'lEil of (he romantic scenery of Freshwatef and 
Scratchcll's Buys, and the Needles ; and that to the east 
affords a view of Compton liay. Brook Bay, and the coasts 
till it is lost in the remote distance. 

CArSE OP THE OOSFIOUBATIOX OP ChALK DoWNS. 

From what has been stated as to the composition of the 
white chalk, and the formation of the strata, the cause of 
the external configuration of the verdant downs we are 
now traversing appears sufficiently obvious. If we examine 
the spots where the turf has been removed by the flint- 
diggers, we perceive immediately beneath the vegetable 
mould a thick layer of loose nodules but slightly abraded, 
and in no instance worn into the state of boulders, pebbles, 

east, in conUnoatioa af the chain of hills an nhlch 1 am sitting 
(Ashey), rise two downs (Brading and Yaverland hills), one 
bejond the other; both are covered with sheep, and the sea is 
just visible over the furthest hill, as a terminatiDg boundary. Id 
this point are seen ships, some of which are sailing, and others 
Ijing at anchor. On the north, the sea appears like a noble river 
(the Solent), varying from throe to seven miles in breadth, between 
the banks of the opposite coast and those of the island. Imme- 
diately onderneath me is a line woody district, diversilicd by many 
pleasing objects. Distant tovrna (Portsmouth and Gospart] are 
visible on the opposite coast ; and nombers of ships occupy the 
sheltered station which this northern chaonei affords them. West- 
ward, the hills follow each other, forming; several intermediate and 
partial valleys, in undulatians like the waves of the sea, and bending 
to the south, complete the boundary of the larger valley I have 
deacrihed, to the southward of the hill on which I sit. One hill 
alona (St. Catheriue's), the highest in elevation, and about ten 
uules to the south-westward, is enveloped in a clouiJ, which jnst 
permits a dim and hazy sight of a signal-post, a hght-house, and 
an ancient chantry, on its summit." — Aaiuda of ike Poor, by the 
»IUv, JjtgK Biehmond, 
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or gravel. The surface of the chalk covered by the flints 

is furrowed and waterwom, like that of the exposed chalk 

along the coast. From the state of the loose flinta it is 

evident that, although they must have been washed out of 

I pre-existing strata, tliey have not been subjected to the 

!■ action of the waves for any cousiderable period, like the 

materials of the existing sea-beach. For when masses of 

I the chalk cliffs fall within reach of the billows, the exposed 

portions of the flints are completely rounded before the 

, nodules are loosened and detached from the parent rock ; 

soon as the flints are liberated by the wearing away 

' of the surrounding chalk, they are quickly driven against 

I each other and broken, and the fragments ground into 

pebbles, gravel, &c. In this manner are formed the shingle 

I and sands that accumulate along the sea-shore. 

From the state of the down-flints, it is therefore obvious 
' tbat the deposits whence they were derived must have beeo 
r less consolidated than the present chalk, and have admitted 
L of the removal of the calcareous materials, and the conse- 
f quent extrication of the siliceous nodules from the rock, 
L K comparatively short space of time; and the diseugaged' 
I flints, after a very brief exposure to attrition, must liavd 
% been transported beyond the reach of the wa 

From the organic composition of the chalk (ante, 

p. 130), it is manifest that when first deposited at the 

n of the ocean, it was a fine white detritus or mud, 

L resembling in its nature and appearance the chalk 

1 progress of formation along the coasts of the Bermuda 

I islands;* some layers of which are as rich in microscopio 

•hells as any of the cretaceous strata. The 

beds of flint, as we have previously explained, probably" 

I originated from the periodical introduction of thermal 

I waters highly charged with silica into the calcareous' 

(kediment. The subsequent conversion of the incoherent 

* " Wonders of Geology," voL i. p. (13. 
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Aftou Down, The pedestrian should take the path along 1 
the edge of the cliff to Compton Chine, where a narro* I 
track leads to the sea-shore. As we approach this spot, a J 
fine view is obtained of the line of coast from the hay to 4 
beyond Brook Point, as is shown in the slight sketch, J 
PI. XI, The foreground ia part of the southern slope of ^ 
Afton DowDj consisting of flinty chalk; and the foot-track 
to the Chine is seen crossing it on the right. The cliff's in. 
this view are composed of tho clays, ahalea, and sands of 
the Wealden, which continue to near Athcrfield Point, J 
The nearest headland is Brook Point, the western boundary ■■ 
of Brook Bay ; and the one immediately beyond is th9-M 
eastern limit of the same. The ledges of rock, extending ' 
from the foot of Brook Point into the sea, are chiefly 
composed of petrified trees. The moat distant cope is part 
of the greensand cliffs, near Blaekgang Chine; and tLe ^ 
lofty range on the horizon is St. Catherine's Hill, 

Compton Chine is a deep chasm worn in the ferruginous J 
sands by a stream that falls fi-om the summit of the c]iS, J 
It la situated to the west of the Blockade-atatio 

The footpath to the shore slopes along the face of ths-B 
crumbling cliffe of grecnaand strata, which rise from beneath T 
the upper divisions of the cretaceous system, as Is shown ii 
lign. 16, The succession of the beds from Freshwater to 
Compton Bay, i. e., from west to east, is as follows : — 

1. Upp^ or iliaty chalk. 

2. Lower ohalk, 

3. Fireatoae, comprising the chalk marL 

4. Gait. 
6. Greenauii], consiating of beds of rerruginons 

sandatonos, and lajers of very I'Dinpai 
C. Wealden clajs, aanda, shales, and limesti 

k Geological Sections of the Southern Coaht,- 
The strata incline to the west, as ia ahown in lign, 16, t 
beyond Brook Chine, where the eastern side of the antl>J 
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resemble agates ; others assume the character of botroidal 
and mammillated chalcedony. 

The differences observable in the materials composing 
the shingle, did not escape the notice of Mr. Webster, who 
describes some of the principal varieties of the pebbles, and 
suggests that those which are not waterworn chalk-flints 
may have been derived from veins or nodular masses of 
silex, in tertiary strata now destroyed. A polished slice of 
silicified wood found in the shingle of Sandown Bay, was 
presented to me by Mr. Fowlstone, of Ryde. 

I believe specimens of this kind are very rare in the 
Island ; but on the western coast of Sussex waterworn 
fragments of silicified monocotyledonous wood are occa- 
sionally met with. 

Boulders and pebbles of petrified bone and wood, and 
of shelly limestone, are common on the beach in Compton 
and Sandown Bays ; they are from the Wealden beds, and 
will be more particularly noticed in a subsequent chapter. 
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I tover Bhalcomb Down, we pass in succession, 1, the Wealden ; 

fc 2, the Greensand ; 3, the Gait ; 4, the Firestone ; and then 

I (W03S the ridge formed by the highly-inclined strata of the 

I White-chalk. 

The turnpike-road leads through the vill^es of Motte- 
stone" and Brixton to Shorwell, where it divides, and 
sends off a branch to Newport on the north-eaat, and 
another on the south-east, through Kingston and Chale to 
Elackgang Chine. About midway between Brixton and 
Shorwell a tenantry road turns ofl' to tlie right, and admita 
a carriage to within a few hundred yards of the cliff, near 
the Atherfield coast-guai-d station. This is the most con- 
venient place to alight, and reach the sea-shore near the 
junction of the greensand and Wealden formations.' The 
]>ath down the precipitous face of the cliff lies a little to 
the east of the station ; it is a mere foot-track worn in the 
rock by the sailors and fishermen.'l' At a moderate dis- 
tance westward of the spot where the path reaches the 
shore, is the headland called Atherfield Point, on which 
stands the station-house ; and at its foot a ledge of rocks 
extends into the sea. Near this place, after recent slips of 
the cliff, and the removal of the iallen debris by the waves, 
the uppermost of the wealden deposits, and tiie lowermost 
of the greensand may be seen in justa'positioa ; in other 
words, the line of demarcation between the accumulated 
sediments of a mighty river—some primeval NUe or Ganges, 

• Oa an eminence overlooking the village of Motteatone U a 
rude pillar of ferruginous aantlstone called the " Long-atone," and 
which was probably erected as a, laDdmnrk or boundary stone, at a 
very remote period. It is twelve feet high, and of an irregnlar 
qiuuirangular form. 

f This path ia too precipitous and inconvenient to be attempted 
without risk by ladies or invalids. I have always visited the spot 
by this route, and am not aware of tbere being a more easy descent 
to the beach, except at a long distance from the most interesting 
part of tiie cliSs. 
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ror concreCionar'; masiea of rery hard calcif^aue BAndatane ; 
eighteen feet. These beds are highly interesting for the 
abundance and larietj of their organic rer 
nodulea consist of very compact rock, and c 
merable sheila in a perfect stat«, of which man; speeiea do 
not oocor in any other strata. The Oervtltia anceps (PL 
IV. Gg. 3) is crowded together in gronps of hunilreda, and 
the Bhelld are aa perfect as if lying in their n ~ 
Several small sbolU fVom the Cracker's rock are (igured in 
PI. V. (figa, 4, 8, 7, 8, 9, 10). These fossils occur in such 
nnmbers and variety, that almost everj considerahle Itag- 
raent of the rock will be found to contain several speoies. 
6. Upper Lobiler Ctay. — A deposit of saponaceous clay, similar 
to No. 3, and abounding in the same kind of fossil tobstera 
as that bed. It also oontaina ammonites and other sheila j 
total thicboess twenty feet. 

6. Zone of Terebratalce Clays full of fossils, twenty feet ; above 

which is a bed of dark sand, twenty-two feet in thickness, 
encloaing immense numbers of Terebrat\ii(x (Pi. V. Eg. G), 
and Serptdix, 

7. Zonet of Gtypheai and Scapliitei A aeries of sands and claya, ] 

including layers of Oryphece (the large bivalve figured in 
PI. V. fig. 3), imbedded in dark sand, and alternating witk I 
bands of nodules winch contain gigantic Scapkitei (PL V. 
fig. 11), ammonites, and Bumeraus other fossils ; total tbick-i | 
ness, 155 feet. 

1. Upper iOM of TerebraiuliT!, — A bed of aand, iMrty feet thick, 
full of layers of Terebratulte (chiefly of Terebratiila bipli- 
eata); above which is a stratum of dark sand, twenty-foap 
feet thick, with a band of Gryphese as in No. 7, but without | 
the Scaphite nodules. 

). FerruffituMi Sandi. — Sands highly femiginoua, withlayen 
dark-bloe clay, and bands of ironstone nodulea full of ci 
of sheila (PI. IV. fig. 7, PL V. fig. 1), of the genera Venus, 
Thetia, Trigouia, &c. Searoa of lignite are disseminated I 
through the lower beds in undulated laminic; and thin, I 
layers of ironstone grit witiout fosaila occur in the upper , 
part of the aeries. The beds in contact with the gait ai 
generally of this character. 

In the upper 250 feet of the greensand but few organic 
met with, and the strata are more or less highly 



I 



B Intl 




«(*e Imwa acrin «f 



. itTTi* 1^ Nam g9tt« a bOile of ; 



^ aHEENSANB Fossn-s. 167 

iliat in tlm upper beds, compriaing a thickness of nearly 
700 feet, but twenty additional species are met with ; the 
absolute number of fossils also rapidly diminishes, but few, 
if any, organic remauis appeariug in the uppermost layers. 
But throughout this period of confleeutive depoaition, one 
series of fosMls only is indicated, bounded by the Wealden 
below and the gait above. It is the lowermost part of the 
Atherfield section which is regarded as the equivalent of 
the remarkable fossiliferous group of Neufchatel. The 
principal difference between the continental and English 
greensand fauna, is stated by Professor E. Forbes to consist 
in the abundance of gasteropoda and cephalopoda in the 
former, and of acephalous bivalves in the latter. 

GREEN9AND FossiLS.* — The organic remains of the 
greensand to be met with along this coast are almost 
exclusively shells ; but few traces of the higher orders of 
animals, or of plants, have hitherto been observed. It 
should, however, be borne in mind, that remains of land 
reptiles, and trees, and plants, have been found in strata of 
this formation in Kent ; similar relics may therefore occur 
in the same deposits in the Isle of Wiglit-f 

Of the vegetable kingdom but few vestiges have been 
discovered. The lamin» of lignite in the upper ferruginous 
beds, and obscure traces of fuel in some of the lower sand- 
stones, are the only indications of the flora of this 
geological epoch that have come under my notice. But 
remains of the foliage of a fern that abounds in the 

* The finest coDeotion of the organio remains of the gjeenaand 
of the Isle of Wight is, I belieTe, that made hj Captain Ibbetaon, 
and now exhibited in the Foljlechnio Institution of London. The 
Geological Sociot; baa the most complete series of the shells, 
principally contributed bj Dr. Fillon, and named by Professor 
Forbes. Kgnres of most of the species will be foraid in " Mineral 
Conohology," Dr. Fitton's "Memoir," and in the "Getdogioal 
Journal," vol, i. 

t See "Wanders of Geology," roL L p. 394. 
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The magnificent cephalopodous shell, the Scaphites 
grandi)* (S. gigat of our PI. V. fig. 11), is most likely to 
be met with, neaj the base of the same part of the cliffs. 
Some fine specimens have been found along the shore near 
Ladder Chine ; and very large ammonites and nautili 
occur in the same locality. On the shore, not far from 
the base of Blackgang Chine, nodules with scaphites may 
be observed above a bed of sand full of terebratulfe. 

The fossil lobsters, the most beautiful of the Atherfield 
fossils, may generally be met with after recent slips of the 
cliff involving masses of the strata (Noa. 3 and 5, p. 164, 
165), in which they occur. The vignette of this volume 
(engraved by Mr. Leo fi'om a drawing by Mr. J. Dinkel) 
represents an exquisite specimen from a fallen block lying 
near the pathway at the foot of Atherfield Cliff. 

Minute bones of fishes in the lowermost clay, and a 
few teeth of the shark family, are the only remwns of 
vertebrate animals I have observed ; but Captain Ibbetson 
has obtained from these elifis a specimen of extraordinary 
interest. It is a considerable portion of the skull, with 
the bones of the face and the jaws and teeth attached, of a 
species of hyhodiis ; a genus of fiahes of the shark tribe, 
having teeth of a transversely elongated form, with a series 
of compressed conical cusps, of which the middle one ia the 
longest.f 

In this remarkable fossil the mouth is open, and forms 

• The shell has been described under different names, as Crio- 
ceras Botverbanksii, Scaphites gigaa. See,; the latter name is given 
in the description of Fl. V., but Professor E. Forbes has adopted 
that original!; afiixed to this gigantic cCphalopod by Mr. Sonerbj. 
Scaphitei are diatiaguished fiota amnumitet by the disunion of tha 
whorls, and from hamitei, hj fie spiral arrangement of the pos- 
terior volutiouB. A very sraaU apecies of scaphite (not exceeding 
an inch in iengtli) is frequent in the chalk marl. See "Medala uf 
Creation," vol. ii., for an accoont of fossil Cephalopoda. 

f "Msdala of Creation," vol. ii. p, 622. 
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fine's Hill, riaing to aa altitude of between eight and nine 
hundred feet. The aketch in PI. XII. ahowa the section 
exhibited ia the face of the clifis. Tlie bands of greenish- 
grey sand and sandstone which alternate with ferruginous 
clays in this division of the greensatid system, appear very 
prominent, owing to the wearing away of the soft and 
friable intermediate beds. 

As the face of the sandstone, after long exposure to the \ 
atmosphere, s^iarates into square blocks, the appearance 
of the projecting bands of stone, which are from ten to ' 
fifteen feet thick, b very singular, and ia not unaptly com- 
pared by Sir H. Englefield to courses of masonry buiJt up 
at different heights to sustain the mouldering cll%. Tb» 
thin layer of ironstone grit which, aa we have previously 
remarked, is very constantly found in tliia diviaion of the 
greensand, constituting as it were a line of demarcation 
between the upper arenaceous deposits and the lower more 
argillaceous gvoup, intercepts the water that percolates 
through the upper porous strata, and projecting in a ledga i 
forma the bed of the stream that faUs in a cascade over 
face of the cWS. 

In reference to the springs along this coast it may here ' 
be remarked, that no less than ten copious streams if 
from the strata on the south side of the range of hjll s 
facing the UnderclifT, and run directly into the sea ; most j 
of those which flow from the greensand are chalybeate. . 
At Sandrock, near Sla>kgang, is a celebrated aluminous 
chalybeate spring, of which an analysis was published by 
Dr. Marcet in " Geol. Trans." voL i. This water ia iiighly 
charged with sulphate of iron and alumina. It rises from a 
bed of sand within fifty feet of the gait. 

The UiVDBBCLiFF, — \ye have now arrived at the 
western extremity of that interesting and picturesque 
region knovm aa the TJndercliff of the Isle of Wight ; and 
which may be described geologically as a miscellaneoua 
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tarioua tender greenhouse plants uauatly withstanding the 
winter in the open flower-borders. The absorption of heat 
by the almost perpendicular cliffs of the Undercliff, exposed 
as tliey are to the rays of the sun during the whole day, 
must be considerable, even in winter ; and the radiation of ] 
this heat during the night no doubt tends to equalize the' 
temperature. To the invalid who has a taste for natural I 
history, this sheltered district and neighbourhood p 
an additional ad\-antage. It is rich in varied and interest ^ 
ing plants : indeed, the specimens of natural history with 
which it abounds offer abundant inducements to exerdse, 
and healthful mental occupation, to the cultivators of this 
delightful science." * How great wUl be my reward, 
should these humble pages open a new source of intel- 
lectual enjoyment to any of tliose who may repair to this 
favoured spot, for the restoration of health, or the allevia;- . 
tion of mental affliction, 

Gkolooical Stbuotcbe op the TJxderclifp, — Tbfr ^ 
structure of this district will be readily understood by an 
examination of the western extremity of the Undercliff. 
T!ie diagram, lign. 17 {p, 157), illustrates the position of 
the several groups of the cretaceous beds at St, Catherine's 
Down, which is 830 feet in height ; the strata are nearly 
horizontal. The greenaand series reaches to the top of the 
cliff at Blackgang, upwa rds of 100 feet high ; the gatt ties 
above it, and forms a bed more than 100 feet thick. The 
marls, sands, and calcareous sandstones, comprised under 
the name of firestope, in thickness about 100 feet, next 
appear, and rise into a vertical inland cliff, half a mile from 
the shore. Strata of white chalk form the summit of 
St. Catherine's Down, the total thickness amounting, ia 
some places, to 250 feet ; but on the south-western brow 
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The Sanative Influaace of Climate," by Sir James Clark, 
;t., MJ}., &c. Fourth edition. London, 1846. 
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^iMff, f h#» otMff AfifMsn ia {wnjaedzu^ ladget ak»^ vh» lm 

%\AfT%\y\9'. i^t^tnt fit rhts Cniierrtidl This cjrcfanassxaee 
impArft ;& itt^fniWwr I'tatim co cfae landaeape, ami, onufir 
f'irrfjf\n fr»mhfnal;ionji of fY>ck ana TViiEecuion^ •^nnibiiteft 
((T^f ly t/i tli^ fii<*tiinisiqu« 'sfaanurter ^it' the local xenerj.^ 

* .Vff . f»wry, thft '^firiiumt enc^rsntr, inforom nw that the fire- 
4An« rt-^rh^ ut vrithifi 133 f^^ fit rhit heaeoa on :iit. Catfaerinfr's 
H'lwn, :f«. iiA anrifrfMntrti by hwroiiuiCricai <ii:MerTsdoa in Ib37. 

f' Th" iir<*<it/>n#^ itrat^i in rha iaia 'tt' Wl^iit are more nmn^tnis 
»n^ (\'r/t'r^ifioti t.han in K*fnt ami the .ioiithp-«*ut nf Svssex, and 
ff'V'mhl'' th^ c'linval^nt rlpponitfl in the western (iiatrict *y£ ^hiaiez 
;fnH ffnmfy^hir", -to ably (fiiicidated by Sir Roderick MiBrcfaisoOy in 
\%U itr^f r-onf ribntion to that department of oatnrai philosophy, the 
boiinrlnrifH of wbich his j^enius and important researches have 
Mj'ifKo ^o \Hr<ft'\y contributed to extend. — See **GeoL Trans.** toL ii. 

} Tripfnin Ibl^>ot^on, whose beantifnl and accurate models of 
**»" Viu\orr\\(T nrn exhibited in the Polytechnic Institiitiony sol^ 
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The layers and concretionary miissea of chert are princd- 
( pally distributed in the upper part of the series ; 
f beneath them nre snnda, and a, bed of sandstone from two to I 
r feet thick, which, though soft when first extracted,, I 
I ^rdens by exposure to the air, and becomes an excellent f 
I 'building material. The ancient churches on the south side I 
t the Island have been constructed of this stone, and it is I 
I being largely quarried for the edifices now in progress of, I 
* erection. 

Fossils or the Firestone Strata. — The fossils of, I 
the arenaceous and cherty strata of the firestone group-. I 
comprise many species wlilch also occur in the uppermost f 
. deposit, the chalk marl; and likewise several tliat have 
either not been observed, or are very rare in the other strata. 
They consist of several kinds of ammonites, nautili, 
hamitea, scaphites, and other cephalopoda; numerous bi- 
^L valves, Gspccinlly pectens, terobratulie, trigonite, &o., and _ 
^Hof a few genera of simple univalves, as dmu, iroehM, I 
^H*<)iie{i(ina, &c. The bore enumeration of the species would I 
^B occupy a considerable space, and be unintelligible, except I 
^E tft the scientifio reader, without the aid of figures. 
^B There is, however, one fossil which it is necessary to I 
^H'describe, from the uhundonco of its remains which meet tha T 
^H'Cfe in almost every block of firestone. It b a species c^ I 
^H.#i^c»)ta {3. Websteri), a zoophyte resembling the sponge T 
^Bis its porous structure, but possessing numerous tubulaX' J 
^B ehannels that permeate the general mass, and communicate' I 

' ' (Brides tho firestoas group into the following ; — 1, Upper green* I 
Baud; 2, CUDritio marl ; 3, Second bed of greensand; 4, FouilU I 
ferous marl, in which large siiaphites occur ; 6, Two altematioDan 
of malm aoA rag ; the term nrUm is ifipUed to a firm argilkccona J 
rock, and rag to the cherty sandstone that alternates with 
former. A very large collection, compriaing numerous apeoi 
shells, zoophytes. Sea., has been obt^ned from these strata, 
eepecially from the fossiliferoua marl. 
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hy 0[>eniiig« uito a central cavity.* This speciei is im Hm 
form of an oblong bulb with a shalloiv opening, s[i^)f>otted 
ap>D ft long slender stem, having a root-like ba^ bj wlridi 
the original was attached to the rock. This fos^ was first 
figured aud detcribcil by Hr. Webster, under the name of 
tttUji akytmium. The bnlba and stems are often disposed 

I in relief on bluuks that Imve been weathered, or wa^ad hf 
^a sea ; for the fossils, being harder than the BUironni^iig 
■tone, more eflectually resist abrasion, and large surfaces of 
frestone are therefore covered with their remaina, whic^^ 
b«ii)g whittir than the rock, are very conspicuous. 
fOBSU. Cycadeous Plant, — But the fossillferous 
(as Captain Ibbetson designates the bed most prolifii 
organic remains) has lately been found to contain relics of ft 
higher order than any previously known to occur in the cret^ 
ceous strata rf the Isle of Wight. In the collection deposited 

"Mr. Wsbster □□ aome new varieties of Fossil Alcjonia." — 
'*C«oL Trans." vol. ii. First Beritis, p. 370. Mr. Webster mention* 
the first specimens, ehowuig the uonnection of the stems and 
bulboiu part, were observed on some "stupendous and difficnlUj' 
BcceuibU muses of rock lyiag under the ramantic cUGfe of WenMit~ 
lines." Tbe brunches varj in siie from faalf an inch to three inehe* 
in diameter, and from six to eighteen inches in length ; they termi- 
Bate above in a bulb or head, Eomewhat reBembling in form a cloied 
tulip, and from one to six inches long ; the other extremity branches 
into root-like fibres, by which these bodies, when living, were 
wttacbed to rocks or stones. If the stems and bnlbs are broka*'_ 
transTersdy, they are found to consist of bundles of longitadii 
tubes ; and tins inti?rnal structure ie generally siltcified, t 
polished aectioDS are very interesting, t need scarcely remind tl 
reader that these bodies have no relation to the alcyoaio, wbid 
are polypiferoos iioophytea ; whereas these fossils are simply a ct 
geries of tubes and pores, like certain sponges. The fossil that it 
figured in my "MeilaLi of Creation" (vol. i. p. 2.50) a 
"Webeteri, \s not that species, but 8. pyriformii of Goldfuss, «lu(£ 
generally occurs in the greenaand, but is occasionally met with 
in the firestone, and in the grey chalk, associated with another 
P sponge, the Sei/phia meatidrina. 
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in the Polytechnic Institution, there is a' specimen from the 
tnarl near Ventnor, that several years ago attracted my 
IttentioQ, but which I was unable to obtain an opportunity 
of esamining till a few weeks since, when Captain Ibbetson, 
with great liberality, permitted me to inspect and figure it 
for this work. It proved to be, as I had conjectured, the 
■lunmit of a stem, surrounded by the petioles, or leaf stalks, 
ihe leaves themselves having either been shed or decayed, 
ci the Clathraria Lyellii, a cycadeoua plant, hitherto only 
imown in the Wealden formation. A. figure {lign, 23) and 
description of this moat interesting relic, will be given in 
tbe account of the organic remains of the Wealden 
Ohap. X. 

Fossil Femur or a Reptile. (?)— Another discovery^ 
Oot less important, has recently been made in the easternmost 
quarry, above Bonchurch, and was communicated to me by 
8. M. Sasby, Esq., of BeUevue House, Ventnor ; a gentle- 
man to whom I am indebted for many interesting local 
details relating to the strata and foiisils of the UndercM'. 
The specimen referred to is either the humerus (arm-bone^. 
femur (thigli-bone) of a terrestrial animal, probably of a 
^gantic lizard. It is broken transversely, and some two 
or three inches of the middle portion of the shaft are 
Siissing, hut the articulating eitremitiea are in excellent 
preservation. So far as a hasty inspection would enable 
a conjecture of the affinity of this bone to recent 
tgrpes, it appears to approach nearest to the femitf of the 
Monitor or Iguana ; most certainly it bears no resemblance 
to the corresponding bone of any of the Wealden reptiles 
that have come under my notice. The lower portion is 9 
inches in length, and terminates at its distal extremity in 
two large laterally compressed condyles, having a very wide 
popliteal space between them; the anterior or patellar 
aspect is smooth, and but little depressed. The transverse 
diameter of the bone at the condyles is 6^ inches ; the 
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Ventnor, traversed by the road to Appuldurcombe and 
Kewport. A marl bank on the side of the Shute abounds 
in fosaih.* 

The strata of these hills are nearly horizontal, having 
only a slight inclination to the aouth-east. Trom Ventnor 
to St. Boniface Down, above Bonehurch,t a distance of 
three-quarters of a mile, the usual smooth verdajit character 
of the chalk is resumed, aod the hills rise to the height of 
800 feet, sending off to the northward the lofty range of 
Shanklin Down, and terminating in Dunnose Point.J The 

* Mr. Saxbj informs me that he has obtained from this locality 
turrilites, anunonitEE, nautili, belemcLtett, and many other marl 

j" High up on the slope of the hill bursts forth a sprin;; called' 
St. Boniface's Well, to which local legends have attached mncli- 



HE Pluub-lihe at SnASKtiN DowB.^Duriug 
the progreaa of the Ordnanoe survey, a deyiation of the plumb-line 
&om its taean direction was obserred in the neighbourhood of 
Shaoklia Down, by Co!. Colby, the Director of the Trigonometrical 
Survey ; a considerable attraction of the plnmb-line to the aoath 
of the Dunnose station haiing been unequivocally detenoined, and 
which is sapposed to depend on the intensity of the attraction of 
the hill. Tn alluding to this remarkable phenomenon. Sir Roderick 
Murchisan (in hia address at the meeting of the British Association 
of Science at Southampton, September, 1846) observed, "that it is 
a matter of surprise that this comparatively low chalk range io the 
Isle of Wight should attract, in one parallel at leaet, with more 
than haif the intensity of the high and crystalline mountain of 
Schehallien in the Highlands of Scotland.* Can this be explained 
by the peculiar structure and distribution of the ridge of apheaved 
Strata which runs as a back-hone from east to west through the 

■In the year 1774, from BBtronDmical observations maile oi 
monntain of Schehallien by Dr. Maskelyne, it was proved that a. 
sensible distnrbance was produced in the direction of the plumh- 
iine by the attraction of the dense masses of granular quartz and 
limestone, and mica and hornblend slate, of which that mountain is 
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«iti««ou!i rovkt nru more or leu obthed with foliage, for the 
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Iwooiw of vwilaut taiN'stry ovot the cherty peaks. 
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III many places the fallen blocks of sandstone ara 
covered in relief with stems and bulbs of the Siphoaia 
Wehiteri {ante, p. 177), and contain numerous ahella. 
Ventnor there are (or were) some bold vertical sections of 
the tireatone ; and an enormous mass of rock overhangs 
the road east of the Marine hotel. The calcareous sand- 
stone here abounds in sheila and molluskite. The terrace 
and aea-cliffs that form the southern boundary of this 
rapidly-increasing town are entirely composed of fallen 
masses of the upper groups of the cretaceous strata. In 
many instances huge fragments of white chalk appear 
imbedded in the greensand of the firestone ; and I observed 
(in 1844) a series of chalk strata forty feet in thickness, 
surmounted by many feet of marl and firestone, forming a 
low headland on the sea-shore, the entire mass having 
been retroverted in its fall from the heights above. The 
diagram in lign. 20, p. 188, will serve to elucidate the 
above remarks. 

The vicinity of Tentor is rich in the shells and zoophytes 
of the cretaceous system. The following localities have 
been pointed out to me by Mr. Saxby :— 
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The bank an the roBihiile at the Shutc, above Ventnor, abounds 

m chalk-marl fossils. 
Hurse-sboe Bay, in black malm rock ; man; shells. Under the 
cliff to the east, called High-port, at low water, nodules 
of pjritea, generally having a terebratula or otber shell as 
the nucleus- 
East of Colin's Point and Mill Baj, the gait is visible and con- 
taJDs shells. In a highlj-inelined fallen mass of sandstone, 
sharks' teeth, coprolites, molluskite, and manj shells. Fire- 
stone with fossils occurs on the shore, eastward of the 
Parsonage. 
In the gravel-pita on "Little-town Down," above Ventnor, the 
flints abouod in sponges. They sometimes cont^n a sharp 
conical body fixed by its base, and projecting into an elon- 
gated fusiform cavity. ' This appearance baa Vnswi -^-idaBs*. 
hj A bekmnite, of wUch the Wge cs.-iSi.^ ■* ft«i'™ii«e«»*«>-. 
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gang; and beneath are the ferraginous sands and dark 
clays of the greensand. The layer of ironstone nodules 
fiill of casts of shells (see ant^ p. 165) extends through the 
upper part of the cliff at Dunnose ; but the p^tM midUH 
bed has not been observed along this part of tJie coast. 

Luccomb Chine, which lies between Chine Head and 
Dunnose Point, is an extensive guUy like that of Slack- 
gang, formed by springs derived from the high land on the 
north-west, and which, falling over a perpendicular cliff vi 
Band and clay, have worn a deep ravine that is slowly 
receding from the shore. The celebrated chine of Shanklin 
is of the same character ; the cliff here is 230 feet high, 
and the chasm extends 1.50 yards from the shore, being 
300 feet wide at the top, and narroiving down to the bed 
of the torrent. The steep sides of the ravine are clothed 
with verdure and overshadowed by underwood, except 
where bare masses of rock protrude, and contribute to the 
picturesque effect of this romantio glen. 

The character of the scenery around Shanklin so entirely 
depends on the geological structure of the country, that 
I am lad to transcribe the following vivid description of 
this part of the Island by Sir H. Englefiold : — "As we 
approach the village of Slianklin, its appeai'ance is equally 
singular and interesting. It is seated ia a small vale 
hanging towards tlie sea, at a great height above that level; 
the houses are detached from each other, and almost buried 
in groves of elms ; and every cottager, however humble, 
being in the habit of letting lodgings in the summer season, 
surrounds liis dwelling with a garden full of flowering 
shrubs. The whole spot has a most cheerful and uncommon 
character. The little church, which is of a pretty form, 
stands on a broken knoll open ta a beautiful pasture, with 

I groups of elms carelessly disposed about it ; and it is backed 
hy the high hill of Dunnose, whose lower part is covered 
with thickets and groves hanging down its steep sides. 
k ^ 
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^fc^l»MMWgaw»l»« » | lH jJ Wt i of rocks rtuteont; 
^^^^M ■■AHMfatif ttiMtf^RH ■tntnin to whii^ tha 
^^PiiihllSr e««i Hi Uti ll n ilgjjfa b-Mi^. The route 
from Sbanklin ehnrali, hy th* road wtiith winrls diroui^ 
tbe open grovra up iIm lUnk of Dnnnoso, in eminend* 
bcftutiful, affonling, m <ri.> wkvhiI, th« moat lovelj viewi. 
The village, with it* prove*, forms « charming first •llstance 
— thebajof Ssndown with the Oulvcr Clit^ present a tuiblo 
trtiuting shore ; and Wyoni) the low land uf Aaniloiro, ia 
tha direction of Brading Hav(rn, a part of the anchora^ 
of Portatnooth with it« ahi|iping is visible. From the top 
of the aacent the elevation uf the ground is so much greater 
Ui4it thft chalk hills of Yavorland, that the sea ia visible 
onr dwan ; and the distant hlue hdghls uf Ham)kshire and 
i imw form an uninterrupted Hoe, till to the caatw&rd thej 
am bbrnded with the horiion cif thi> >ca ; emerging out of 
witma iratort thu whiU) clitFs from Brigliihi-luiston quite to 
flMU'liy Ilnad are disttDi-Uj' vbihiu, though from forty to 
4il7 wW"* dlitant"* 

Tb" wM(«m clilf of Shauklin Chine oonaisls of an alter- 
MlM(MrfMofoIayi and sands. The upper part is greenish- 
#h(« Morl, nating on a lied of dark-blue day ; beneath 
tflf it mMhw aUatum uf sand, and a second bed of dar 
Mm mi • difoMt of greeiush-grey »and, with bands of 
^ubtMt, Til* lower part cooHsta of ferruginous aoda, 
4|M> fSMHHtttliff !>}'«(■ of grc«nsand full of loivhratu'-K. 
fh»«||#lHHMil pwtHl> have given rise to narrww ledges 
_ flIM tfv MHIiM AwM a oorering of rank grass ; but sK^a 
JS^UUHf UU^t phe* from the wasting away of the 
^ iv A# •H'm "^ ^ water arrested in its tkiseeM 
or At JMnUM' Jft** •^•— by dMsebeds of clay. 
jMflH tff Amv WMWBW ^eoimens of the gryphea 
i6 tM aaA with loose in the sea-aanA. 
mi iw)B<WM» MMTedoDs, fuU of sfaeDa 
iCiyMbiU's - LiU or Wight," p. T 
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that have fallea from the cliffs. la these nodules, lea^ets 
of the Wealdea fern (lign. 21) arc sometimes found asso- 
ciated with trigoniie, terebratulfe, &c. 

At the foot of the cliff near Slianklin Chine, the lower 
series of greensaad strata emerge, and gradually rising to 
the surface, form the western coast of SandowQ Bay. The 
view of the bay from Shanklin is extremely interesting, for 
the white chalk strata of Culver form the eastern promon- 
tory, and the gait, firestone, and greenaands of Redcliff, 
succeeded by the low Wealden cliBs, may be distinctly 
traced. 

Beyond the clifia at Sandown is the vale of Newchuroh, 
a. low alluvial plain, protected from the inroads of the sea 
only by a thick bed of shingle; beneath which, at low 
water, the Wealden clay may be seen extending under the 
greensand strata on the east and west. Tlie little inn on 
the shore and the fort ngw apjiear, and we reach the spot 
where our examination of the eastern aide of Sandown Bay 
terminated. 

Our excursions have now extended round the Island, 
and embraced the whole series of coast sections, with the 
exception of the Wealden cliffs that intervene between 
Compton Bay and Atherfield Point. A visit to Brook 
Bay will enable us to complete our survey, by an invead- 
gation of those highly interesting natural records of one of 
the most remarkable epoclis in the physical history of our 
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bottom, over which was spread the first layer of the green- 
sand (see p. 162), From the extension of theae deposits 
over the Wealds of the south-east of England, and from 
their fluviatile characters having in the first instance been 
ined by observations on the strata and oi^anio 
i disoovered in those districts, the formation has 
received the name of The Wealden, 

Before entering upon the examination of the cliffs in 
Brook Bay, which will form the principal object of the 
present escarsion, a few general observations on river 
deposits, and on the information to be derived from their 
investigation, as to the nature of the land, and its fauna 
and flora, may be necessary to enable the unscientific 
reader justly to appreciate the geological interest of the 
phenomena that will demand his notice — phenomena wliich, 
if rightly interpreted, wiU reveal a former condition of the 
earth's surface, more marvellous titan any which even the 
wildest imagination has ventured to portray. 

Nature of Eiver Deposits. — The torrents that rush 
down the mountaiDs' sides, and the streams and rivulets 
that meander through the plauis, are more or less charged 
with earthy particles, worn from the rocks and strata over 
which the waters flow; and the united streams, in their 
progress towards the rivers, become more and more loaded 
with adventitious matter, and a great quantity of detritus 
is mechanically suspended in the water, and carried towards 
tlie sea. If the current is feeble, and tiie inclination of the 
ground but slight, a large proportion of the mud, pebbles, 
and gravel, subsides in the bed of the river; but the 
greater part is transporteil to the mouth of the stream, 
and accumulating in the bays and creeks, and around the 
embouchure of the river, gives rise to those deposits of 
alluvial debris termed deltas and estuaries. But the finest 
particles of the detritus are carried far out to sea, by 
currents, and finally sink down, and form layers of mud 
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npon ike consolidated mud and sand, and that the surface 
of the country is either covered with woods and forests, or 
under cultivation. If in natural or artificial sections of 
these deposits, the hones of men and animals, with works 
of art, and the remains of plants and river shells, should be 
found in the clays or sands, such appearances would excite 
in us no surprise, hecauae we are acq^uainted with the pro- 
cesses by which the strata were accumulated ; and should 
an inhabitant of the new country ejtpress his astonishment 
how fragile shells, and delicate leaves, and bones of animals 
became enclosed in the solid rock, and, refusing assent to 
our interpretation, attribute their presence to the effect of 
a deluge which softened the crust of the earth, and im- 
bedded in the sediments of its waters the remains of ani- 
mated nature, — our reply would be that such a catastrophe 
must inevitably have intermingled the relics of the animals 
and plants of the land, the rivers, and the ocean, and that 
the regular stratification of the materials, and the exclusively 
fluviatile and terrestrial character of the fossil remains, are 
fatal to such a hypothesis, and confirmatory of our explana- 
tion of the pheiiomena. It was by such a train of reasoning 
that the fluviatile origin of the Wealden deposits was 
established. 

The strata composing the Wealden formation of the 
south-east of England admit of the subdivisions given in 
the tabular arrangement, p. 42. Alternating layers of 
clays, sands, and limestones almost wholly composed of 
freshwater unii'alvea, and of small bivalves with minute 
crustaceans, form the upper aeries. Sand and sandatonea, 
with bands of arenaceous limestones or calciferous grits, 
with shells and lignite, prevail in the middle group ; while 
in the lowermost, sanda, clays, and argillaceous shelly lime- 
stones again appear; and buried beneath the whole b a 
petrified forest of pine-trees with cycadeous plants, still 
ersct in the soil in which they grew; and in all these 
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The total thickness of the Wenlden (inclusive of th^ I 
Purbeck beda) is estimated at upwards of 1,500 feet, being I 
equal to three times that of the delta of the Mississippi.* 

Wealden Sthata of the Isle of Wight. — In th* I 
Isle of Wight but a small portion of the upper series of 1 
clays, sands, and sandstones is exposed to vien. These \ 
deposits constitute the line of coast already noticed, 
Sandown Bay, and the range of cliffs from near Atherfield J 
Point to Compton Bay. The section exposed in the clifb- J 
OD the south-weatem coast, is shown in lign. 16 (p. 157), . 
from Dr. Fitton'a Memoir ; to which reference muat be J 
made for details, which, though of great value in a scientific 1 
point of view, possess hut little interest for the gener^ I 
observer. f The Wealden strata forming this line of coast J 
consist of laminated clays, shales, and loosely cohereuf 1 
sands, full of freshwater shells and crustaceans, with lignite, J 
and in some strata abundance of pyrites ; layers, a tew T 
inches in thickness, of tough bluish argillaceous shellj I 
being composed chiefly of bivalves, and J 



irit)i the lea.rea and stems of ferns, cyj^deona plants, &c., in the J 
strata of Tilgate Forest, of which there were not the slighteslf 1 
traces in the cretaceous deposits, corroborated the inference* I 
suggested by mj preyioua observations. In 1822 the Tiigate J 
strata were first described, and their freshwater origin pointed oul^ I 
in " The Fossils of the South Don-ns." In June, 1822, 1 oomn " 
cated to the Geological Society of London an aocount of the 
dctension of these strata over Sussex, being (he result of my oi 

bkld Mr. Lyell's obserrations. In 1827, " The fossils of Tilgate. 

I 'florest," containing nearly 200 figures of Wealden fossils, was pub- 
Hihed. See Dr, Fitton's charming little work — "A GeologjjNtT ~ 
Sltotch of the Vicinity of Hastinga." London, 1832. P. 13. 

* The delta of the Mis^asippi is computed by Mr. Lye|l ta be 
528 feet, or about the tenth of a mile in depth; the area it covers , 
13,600 si^uare statute miles; the solid matter annually added, .^ 
billions 700 millions cnbic feet; and the period require^ far its 
formation, many thousand years. I 

t " GeoL Trans," voL ir. second series, p. 107 — 220. . , , 
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height; and specimens of the shale, covered witli cypriJeaand 
shells, may be obtained from the faEen masses on the shore. 

The laminated clays and shales are succeeded, aa we 
advance eastward by mottled plastic clays, contMning 
bands of reddish and yellow sand, and hard-grit or aand- 
rock ; and the strata gradually decline till we reach Brook 
Bay, where they are nearly horizontaL 

From Bullface Ledge we perceive tlie lovr ja-omontory 
of Brook Point that forms the eastern boundary of Compton 
Bay, and at ita base a reef of rocks extending seaward to a 
considerable distance. If the tide in very low, a succession 
of ledges of this kind are visible along the shore, stretching 
out to the distance of half a mile or more from the land, 
and indicating the fanner extent of the southern coast of 
the Island, at a comparatively very modem period. These 
reefs and rocks consist of the harder masses of the Wealdea 
sandstone, wliich have resisted the destructive effects of 
the waves, after the clays, sands, and softer materials have 
been swept away. 

Brook Point. — As we approach Brook Point, the 
variegated sands and grit wliioh lie beneath the elays 
become more developed: and large waterwom blocks irf 
sandstone appear here and there on the shore. The ledga 
at the base of the cliff, which formed so prominent a feature 
of tliis part of the coast when seen, from a distance, consists 
of indurated sandstone inclosing trunks and branches of 
hirge trees completely jietrified, many of wliich are strewn 
along the strand, and half buried in the sand and shingle. 
The projecting masses at the foot of the cliff are the broken 
edges of the strata, and the trunks of fossil trees ; the upper 
and less coherent deposits having been washed away. 

The cliff is between thirty and forty feet high, and 19 
capped by the bed of loam and gravel previously noticed 
at Compton Chine. Beneath this alluvial covering are 
l&minated clays and shales, and sand and &iable sandstone, 
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Upon first reading the above description, my curiosity 
was strongly excited, and when ia the course of my 
researches in the strata of the Wealds of Susses, the 
fluvbtile origin of those deposits became evident, I felt an 
irresistible desire to visit Brock Point, in the expectation 
of beholding a petrified forest of the country that had been 
inhabited by the colossal reptiles, of which so many remains 
had been discovered in Tilgate Forest. Nor yras my expec- 
tation disappointed ; I have visited this coast many dmes, 
and always with increased interest — an interest which I 
hope to excite in some of my intelligent readers, and 
induce them to repair to the spot, and investigate the phe- 
nomena, of which these pages can present but a, feeble 
outline.* The trees arc all lying prostrate and confusedly 
intermingled. There are no erect trunks, nor any other 
indications that the forest was submerged with its native 
soil, like that of the laie of Portland.f On the contrary, 

• In June 1823, my friend, Mr. Lyell, visited Corapton Bay for 
the purpose of ascertaining more clearly tiie relations between the 
irontand of Mr. Webster and the stralA of Tilgate Forest, of which 
an aceonnt had appeared in ray " Fossils of the South Downs." 
In a letter detailing tha result of his in»eBlig»tion, Mr. Lyell 
remarks ; — " At Comptoo Chine, I foond in Webster's blue marl 
several small laocerami (/. ndcattti), and some other characteristic 
shells, so that I beliere the identity of this bed with the Folkeiil 
gait might be made out by further research. The eection f 
Compton Chine te Brook ia superb. We see there at one view 
whole geology of your district, from the chalk with flints down to 
the battel beds, and all within an hour's walk. — This is so beautifbl 
a key, that I am at a loss to conceive how so much coofoaion has 
arisen. — The softness of the Weald clay has caused a ruinous state : 
of the cliff just where the Sussex marble ought to be. Soon after J 
this, layers of limestone with bivalves appear; then some mottled 

b»ds; then pyritoos coal (lignite) like that at Beibill, I presume j 

In SandowQ Bay I picked up a block of Petworth marble tw 

ia diameter, of which, and the other rocks, I will send yoa 

specimens." 

I " Wonders of Geology," vol. i. p. 362. 
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are calcareous, not siliceous like those of Portland. The 
wood is more or less traversed by veins and filaments of 
pyrites, which impart a beautiful appearance to polished 
specimens of the stems. Slices rendered transparent by 
Canada balsam, exhibit under the microscope, in the 
transverse sections, the cellular tissue as a reticulation of 
polygonal meshes ; and in the radial, the ducts or glands 
characteristic of the coniferse, and arranged in alternate 
rows as in the araucaria or Norfolk Island Pine.* The 
annular lines of growth are often very distinct; I have 
traced from thirty to forty on some of the stems. These 
circles are of unequal thickness, and therefore indicate a 
variation from year to year in the climate of the country in 
which they grew. They are, too, as small as in the slow 
growing pines and firs of England. Many of the stems 
exhibit an obliquity in the annular lines, proving that they 
grew in situations which exposed the trees to prevailing 
currents of wind from a particular quarter, and caused 
them to incline in the opposite direction. I have dis- 
covered no vestiges either of the foliage or fruit. It is 
remarkable that coniferous wood occurs but sparingly, if at 
all, in the Wealden deposits of the south-east of England ; 
but drifted stems and branches of pines of the araucarian 
type, are common in some of the upper beds of the green- 
sand, and are occasionally met with in chalk flints.f 

Such is a brief description of the accumulation of fossil 
trees at Brook Point, which evidently originated in a raffc 
composed of a prostrate pine-forest, transported from a 
distance by the river which flowed through the country 
whence the Wealden deposits were derived, and became 
submerged in the sand and mud of the delta, burying with 
it the bones of reptiles, mussel-shells, and other extraneous 
bodies it had gathered in its course. 

♦ See " Medals of Creation," vol. L p. 71. 
t " Medals," vol. i. p. 168. 




iToasiLS OF THE Wealdbs. — The Wealden strata of the Isle 
{ Wight have afforded examples of the most characteristio 
s that have been discovered in this formation 
tt other parts of England. They have yielded five or more 
snera of terrestrial plants ; of wliich one belongs to the 
■Tines, several to the Cycadea, and two 
Ferns : several species of river-shells, of the genera Tlnio, 
Paludina, Potamides, Cyclaa, &c, ; and of the small crusta- 
ceans, the Cyprides. Fishes allied to tie Bony-pike and 
the Sharks occur, and bones of seven or eight species of I 
terrestrial saurian reptiles, and of two or three genera of I 
ChelonJans, 

Fossil Vegetables. — Our description of the fossil 
forest of Brook Point entered so fully into the character 
of the coniferous trees of the Wealden, that it is unne 
aary to enlarge npon that subject. A great proportioi 
the lignite in the laminated sands and clays forming those 
cliffs, is undoubtedly the bark of the mature trees, and the 
wood of the young plants, in a carbonized state. 

But the coaly particles disseminated through the strata 
have probably, in a great measure, originated from the 
foliage of two elegant extinct species of ferns, that abound 
in some parts of the Wealden of Sussex, and of which a 
few recognisable specimens have been discovered In the 
Me of Wight. 




2.— FutDfasMiD.iilIb 



Fossil Feess. — Entire layers of the sandstone, grit, and 
shale, in TUgate Forest, are ao full of carbonaceous matter 
as to acquire a dark mottled colour, and this detritua h 
composed of niinute particles of the leaves and stems of 
ferns, that have been ground to pieces by agitation in 
Trat«r loaded with sand and mud. One of these plants 
{Sphenopteris ManteUi, "Wonders of Geology," p. 370) is 
characterised by its slender wedge-shaped leaflets. The 
other fern (Lonchopteris Mantdli, Ugn. 21) is the species 
already mentioned as occurring in the greensand of Ather- 
field and Shanklin. It is distinguished by its long and 
many-times pinnated leaves, and the reticulated disposition 
of the secondary veins that spring from the mid-rib of the 
leaflets. 

Entogenites erosa. — In the strata of Tilgate Forest, 
and in the sands at Hastings, numeiMus fragments of the 
stems of a remarkable monocotyledonous (?) plant occur, 
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and are mentioned in my Possils of the South Downs, and 
figured in the Tossils of Tilgate Forest, Ssc. These stems 
are of various forma; some are cylindrical, and tapering at 
both ends ; and others are flattened, and of a clavated 
shape, like some of the Cacti and Euphorbia ; the specimens 
are from a few inches to seven or eight feel long, and the 
largest from twenty to thirty inches in circumference. 
When imbedded in the strata, a thick coat of lignite sur- 
rounds the stem ; but this soon becomes friable, and falls 
ofi^ after exposure to the air. The constituent substance of 
the stems is a grey, compact, subcrystaliine sandstone, and 
the external surface is traversed by fine semicircular 
grooves and deep tubular furrows, lined with minute 
quartz crystals ; a transverse section exhibits the surface 
covered by small pores, and a few large openings, the 
sections of tJio tubes. From the eroded appearance of the 
surface of the specimens, when deprived of their carbo- 
naceous investment, the name Endogmitei erosa, was given 
to tliis fossil plant by Messrs. Stokes and Webb, who 
described it from my specimens, in the " Geological Tran- 
sactions," vol. i., second series. Dr. Fitton" subsequently 
described and figured a series of interesting specimens 
observed by him in the strata at Hastings. In transverse 
slices of these fossils, obscure indications of circular bundles 
of vascular tissue were detected, but (as in all my specimens 
from Tilgate Forest) very few vestiges of organic structure 
were apparent ; the cavities exposed in tlie sections being 
not the vessels themselves, but the hollows left by their 
decay .f The occurrence of this fossil plant in the Wealden 
of the Isle of Wight has only recently been discovered. 
Among the waterworn fossils which I collected from the 
shingle, on my last visit to Brook Point, was a rounded. 
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" " Gool. Trans." vol. iv. p, 173. 
■f Dr. Fitton haa giveft magnified figures of the st 
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,-lhA*, mnickd above, and coatnetod bdow, «» i 
I Dm datubwi iwtiale ftgnred In Ugn. 24 ; tbej m t 
I b; fin* nd ntarijr [wmlM knghiuibal nriMr ttv 




flummita of iIiom petioles from vhich the leaves appear to 
hnvn btitni thud, not broken off, are m&rtied by rascular 
jAU (liipowd with great regularity, ax sbown at e, lign. 24; 
k stnicturo which M. Adolphe Brongniart informa me 
partnkoa more of the character of the Feraa, than of the 
liyeadcru. The nubstance of this fossil is a sandy nurl, 
and probably does not retajn any traces of the internal 
structure of tlio original; atill it is desirable that seetiona 
of thu petioles nnd of tlio atom should be microscopically 
exnminv'l. M. Adolphe Brongniart, to whom I transmitted 
a ikotuli of this specimen of the natural size, immediately 
favoured mo with his remarks on this interesting fossil. 
Ho considers tlie specimen to be the upper termination of a 
itcui of tlie clathraria, garnished with persistent leof-stalka; 
And that some of the uppermost petioles were broken. <^ 
aooidontally while tlio leaves were alive; but that in the 
lowor ones, which possess vascular markings on their aum- 
init», tho Icnvea wore detached naturally, and these petioles 
remained, probnbly for some years, as is the case in the 
flxisting cyetidoB). The petioles having fallen from the 
•xpOMtl part of the stem, the surface is left bare, aad ia 



CLATHRARIA LTELLll. 



marked by lozenge-shaped cicatrices or scars, whicli a 
points of attacliment of the bases of the leaf-atalka. 




This foBsil is the summit of a stem gamiahed with petioles or 
leaf-stalks on the upper part : from the lower portion the petioles 
have been removed. The internal axis is Been at a. The original 
13 fifteen inches in length, and eleven and a. half iu the widest 
transverse diameter. 

On the other side of the specimen there appeared to we 
indications of the foliage, but M. Bi'ongniart suggests it a 
more probable that they are only elongated and flattened 
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mestone, which, from its taking a good polish, is called 
irble, principally consists of the shells of one large species, 
Fthe Palifdina Jluviorum (PI. VI. fig. 3), held together by 
an infiltration of crystallised carbonate of lime ; the cavities 
of the shells, and the interstices between them, being often 
filled with white ealc-spar. Upon examining thin slices of 
this marble under the microscope, the sheila are found to 
contain mjTiads of the cases of Cypridei (Ugn- 25). The 
Purbeck nuirble differs from the above in being composed 
of a much smaller species — the PcAwlina dongata. (PI. VT. 

These marbles were in great repute with the architects 
of the middle ages, and there are hut few of our cathedrals 
and ancient churches which do not still contain examples 
of both varieties, either in their columns, sepulchral monu- 
ments, or pavements. The polished cluster-columns of the 
Temple Church in London, and many of the monuments 
in Westminster Abbey, are of Purbeck marble ; in other 
words, they are composed of the petrified shells of snails, 
that lived and died in the rivers which flowed through the 
country inhabited by the extinct colossal reptiles. The 
dark masses and veins so common in these marbles, are the 
remains of the bodies of the mollusca, changed into the 
carbonaceous substance termed miMutkite. (See ante, p. 181.) 
The shells which were empty at the period of their 
becoming imbedded, had theii* cavities filled with the mud, 
silt, &.C., which are now clay, marl, and limestone ; but in 
the shells contMning the animals, the gelatinous parts were 
converted into moUuskite. In polished sections of the 
marbles this substance appears either within the shells, 
or in black or dark brown masses and veins. The most 
beautiful slabs of Sussex marble owe their variegated 
markings to the contrast produced by the black moUuskite 
with the white calcareous spar. 

PoTAMiDBS. — Some species of the elongated, spinU, 
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-«Xany of the slabs of limestone procured from Sondown. 

i'"> and uaeJ in the pavements at Brading, Rjde, &c,, 

l*lay sectaoDs of a species of unio, which is common in 

^**« of the Petworth and Purbeck beds. On a visit to 

'*"*^ok Point in 1843, 1 discovered a remarkably fine and 

^Se species of unio in the cliff above the petrified trees, 

l^^*i have since collected many specimens of this interesting 

^**sil, which I Lave proposed to distinguish by the name of 

— '*«.M Valdeiaii, or Wealden river-mussel. A small and 

^^ "^ung esample is figured in PI. TI. flg. 1 ; the hinge and 

^-iie anterior muscular imprints are shown in the upper 

*^gure. The specimens obtained from the cliffs are in an 

^^Jtcellent state of preservation; the surface of the shell, 

"Nvhich is but little worn, is of a tawny-red colour, hke some 

«f the recent Ohio species. Even the homy ligament with 

its transverse rugfc remains ; and in some instances the 

shell is occupied by the body of the animal in the state of 

TOolluskite. The constituent substance of the shell is ocea- 

aionally changed into catcareou» spar, a&d admits of a fine 

polish. Nodules of cryataUised sulphate of barytes of a 

pink colour, are not uncommon within the shells. Some 

examples which I extracted from the bed containing the 

fossil trees, are partially invested with lignite. One pair 

of valves has been separated, and the hard grit with which 

they were filled cleared away, so as to develop the 

characters of the hinge, &c. 

The flhell ia of an ovate form, from four to sii inches long, 
thrte inL'hes in altitude, and two inches in thickness or diameter; 
the weight of a pau' of valves cleared from extraneous matter is 
eleven ounces. The shell is equivalved, sub-equilateral, the pos- 
terior balf one-fifth longer than the anterior, and compressed along 
the margin of the a.nterior hlope. It is very thick and strong, and 
marked externally with longitudinal atriie. The aununit ia roiindeti, 
antero-doraal, and sUghlly inclined forward ; the mnbones are 
decorticated, as in most of the sheila of the Unionide. The liga- 
ment is external, poat-apicial, and marked with transverse rugie. 
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their exuviic. The largest Jiving cypris does not 
[1 one-si^th of ao inch in length. In a fossil state 
tes appear like minute, white, elliptical, or reniform 
a the surfaces of the recently separated laminte oi 
P»y, ahale, and limestone. After exposure to the weather 
!3 decompose, and leave the surface of the stone 
rered with their cosl^ which appear as minute pohahed 
aercles ; aome layers of the compact ironstone have a 
inulated appearance from the abundance of these n 

J species of the Wealden cyprides 
1.25. 
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The immense accumulation of the remains of these 
crustaceans ia the Susses marble is quite surprising ; aome 
slabs which I have examined under the microscope, have 
the shells and their interstices literally crammed with 
whole and broken cases. As the recent species inhabit 
either still lakes or gently flowing streams, and not the 
turbulent waters of estuaries, it follows that sediments 
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largely charged with the exuWa; of cyprides must have been 
deposited Id lakes, or bays, or in tranquil streams, eommu- 
nicating with the flood of waters which transported to their 
present aituation the bones of terrestrial aoinials und plants. 
These beds of fluviatile shells and cyprides, with scarcely 
any intermiKturo of otber organic remains, wliich are spread 
over such wide areas of the Wealden formation, afford, 
therefore, decisive proofs of tranquil subsidence in fresh- 
water. 

Posstti FiBHES. — But few remains of fishes have been 
found in the Wealden of the Island ; those which have come 
under my notice are some smaU teeth, and a fin-bone, of a 
species of Hyhodus (see p. 170) ; and several teeth and 
scales of the Leptdotug, a genus of extinct freshwater 
fishes, with very thick, enamelled, rhomboidal scales, and 
obtuse hemispherical teeth; the latter are called fishes' 
eyes by the peasants who collect fossils from these shores.* 
Detached scales and teeth of two species of Lepidotua occur 
in most localities of the Wealden deposits.! I found a 
portion of an intermaxillary bone with several teeth, and a 
group of ten scales of tlio Lepidotiu Fittoni, in tlie cliff to 
the east of Brook Chine. 

* Figures of the scales and teeth of one species of Lepidotni 
of the WeaUlon are giveD in "MedsJs of Creation," p. 438, 
PI. VI., fig. 10. 

f It ia rare to meet ivilh any considerable number of scales in 
contact; but a few specimens were discovered in Tilgate Forest, 
exhibiting part of the cranium, the opercula of tbe giils, the 
pectorsit and ilorsa.1 tins, and large massr>s of scales. Tbese are 
now in the Britjib Museum, in the room appropriated to fossil 
Bshes. 
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Fossil Bones of Reptiles. — The occurrence of bones 
and teeth of gigantic terrestrial reptiles in the beds beneath 
the chalk of the south-east of England, was first announced 
in the " FossiJs of the South Downs," in which i 
remains of oviparous quadrupeds from the strata of Tilgate 
Forest are described. Eelics of this kind havo subsequently 
been discovered ia numerous localities of the Wealden, and 
nowhere more abundantly than in the Isle of Wight; 
although search for these highly interesting ren 
not hitherto been very actively or judiciously purs 

The bones are washed out of the cliffs by the inroads 
of the sea, and strewn on the shore, wliere they become 
exposed to the action of the waves, and are soon abraded 
and deprived of any procesaea, or other anatomical charac- 
ters, they may have retained after their original exposure 
to attrition in the river by which they were transported 
and imbedded in the strata, Tims those parts which would 
afford the most valuable information to the anatomist be- 
come entirely deiaced, and the specimens are for the most 
part waterwom masses of bone, indicating only the enor- 
mous magnitude of the animaU to which they belonged. 
The bones, even when imbedded in the sandstone and sand, 
are in general abraded, from having been transported by 
vater from a considerable distance ; those in the clays ore 
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It must be bonie in luiod that these fossils hnve, for 

3 most part, been picked up by persona wholly unin- 

ructeil as to the characters which alone render such 

cimens interesting. What the waves cast up on the 

, the fishermen gather together, the casual visitor 

acts such as please his fanoy, and the remainder are 

1 away, or employed to pave the footpath, or sur- 

md the flower-border of the cottager's dwelling. " 

The remans hitherto found, are separate bones belong- 

j to the well-known Wealden reptiles, viz. the Igvartodon, 

fyloBOsaurus, Me^alotaurut, and Str^ogpondyhu ; and the 

)ioeaurui, Pleiiogaurvg ,'\ and two or more kinds of 

"■turtles. I have seen but two teeth ; a fragment of one 

belonging to the megalosaurus, and the specimen figured in 

lign. 27. 

The Iguanodon,— Of this most gigantic of terrestrial 
reptiles, which, when living, must have more nearly re- 
sembled in its magnitude and huge proportions, the largest 
of our living pachydermata, than any of the saurian order 
to which it belongs, many vertebrffi, portions of ribs, and 
bones of the extremities, have been discovered in the 
Wealden at Sandown Bay, and at Brook and Brixton. 
The vertebrse are invariably deprived of their processes ; 
even the neural arch is in general destroyed, and the 

Iguanodon from the Isle of Wight," " Geological TronBactiona," 
VOL iii. new series. 

* The largest toe-bone of the igusnodon now in mj possession 
was obtained from a rotr of stones placed round the flower plot 
of a cottage near Brixton. I mncb regret that m; professional 
engagementa have rendered it iinpossiblo for me to attempt to 
remedy the evi! mentioned in the text. 
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■B of these extraordinary beings In the " Medah of Ci 
(vol. ii. p. G84, oh. xrii. and xviii.) with foU instructions for the 
coUectJOD of their remains, to that work 1 beg to refer the reader 
de^ous of puTBuing these inquiries. 
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angular spaces, 



hcrai spherical, and projects inwards ; a 
laterally flattened process, or 
trochanter (lign. 26, a), forms 
the external boundary of the 
neck of the bone, from frhiclt 
it is separated by a deep and 
very narrow vertical fissure. 
The shaft is sub-quadrimgular ; 
a slightly elevated ridge, pro- 
duced by the union of two 
broad, flat, longitudinal sur- 
faces, extends doim the middle 
of the anterior face, and diverg- 
ing towards the inner condyle, 
gradually disappears. The shaft 
terminates below in two large 
rounded, and Joterally com- 
pressed condyles {0,8), wliich 
are separated in front anil be- 
hind by a deep groove {«), 
Near the middle of the shaft, 
the mesial, or inner edge, forma 
a compressed ridge, wliich ex- 
tends into an angular projec- 
tion, or inner trochanter (6). 
Thus the upper part of the fe- 
mur may be known by the 
presence of the upper trochan- 
ter (a) ; and if that process is 
"n "k n" ""'''' ^'*''*'° B,y!ay, the fractured sur- 
lofteiin iragW.) fa^e indicating its position wUl 
''«■ be detected. If a fragment of 

^«indv(a *^'^ middle part of the shaft 

;a the condyle!, only is fouod, the flattened 
and the submedian trochanter (6), or the 
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by its pressure, occasioned the absorption of the fang of the 
old one. In the perfect tooth, the crown is of a priBmatic 
form, with tiiree or four longitudinal ridges down the 
front, and a broad denticulated margin on eaeh side.* The 
resemblance between the nnwom teeth of the iguanodon 
and those of the iguana, -a herbivorous lizard of the West 
Indies, suggested the name of this colossal extinct reptile ; 
but the teeth of tlte iguana arc very small, not exceeding in 
size those of the mouse. 



J 




Sections of the teeth are beautiful objects under the 
microscope, and show that the structure of the dentine, or 
tooth-ivory, is coarser than in other reptiles, and resembles 
that which characterises the teeth of the Sloth tribe. The 
crown of the tooth is incrusted with an external coating of 
enamel, whicli is thick in front, and thin on the inner 
face, la consequence of this disposition, and of the dentine 
being hardest in the anterior part, the grinding surface of 
• " Medals of Crealioa," p. Til. 
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and proportions of the body and limbs of the iguanodon 
may be determined ; yet but a vague idea of the form and 
appearance of the original animal can be derived from the 
relics hitherto discovered. For the great discrepancy be- 
tween the known parts of the skeleton, and the correspond- 
ing bones in the largest existing saurians, renders it vain 
to attempt the restoration of the form of this colossal rep- 
tile, till the skull, jaws, &c. are known. In all probability 
the entire or a considerable portion of the skeleton of a 
young iguanodon, will sooner or later be brought to light, 
and yield the information necessary to enable the palseon- 
tologist to reconstruct the skeleton, and delineate the form 
of the living original. 

In the present state of our knowledge we may, however, 
safely conclude, that the body of the iguanodon was equal 
in magnitude to that of the elephant, and as massive in its 
proportions ; for being a vegetable feeder, a large develop- 
ment of the abdominal region may be inferred. Its limbs 
must have been of a proportionate size to sustain so enor- 
mous a bulk ; one of the thigh-bones (in the British Mu- 
seum) if covered with muscles and integuments of suitable 
proportions, would form a limb seven feet in circumference. 
The hinder extremities, in all probability, presented the 
unwieldy contour of those of the hippopotamus or rhino- 
ceros, and were supported by a very strong short foot, the 
toes of which were armed with claws like those of certain 
turtles.* The forelegs appear to have been less bulky, 
and furnished with hooked claws resembling the ungueal 
phalanges of the iguana. The teeth demonstrate the 
nature of the food required for the support of this herb- 
ivorous reptile, and the power of mastication it enjoyed. 
The palms, ferns, cycadeous plants, and coniferous trees, 
with which its remains are associated, indicate the flora 
adapted for its sustenance. But the physiognomy of this 

* " Wonders of Geology," pi. III. 
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possessed a very formidable dermal covering : it had rows 
of elliptical and circular dermal bones along each side of 
the vertebral column, and appears to have been armed with 
a series of angular spines of great size, arranged along the 
middle of the back ; in the same manner as the dorsal 
fringe of the iguana. The structure of the bone com- 
posing these dermal processes closely resembles that of the 
ligamentous fibres of the corium, or skin, and seems to have 
resulted from an ossified condition of the dermal integu- 
ment. A few detached vertebrae of the hylseosaurus, 
recognisable by their perfectly circular and nearly flat ex- 
tremities, have been found in the Weald clay at Brixton.* 
MEGALOSAURUS.f — This name was given by Dr. Buck- 
land to an enormous reptile, of which teeth and bones were 
first observed in the oolitic limestone of Stonesfield, near 
Oxford, and afterwards in the Wealden strata. The teeth 
present a striking contrast to those of the iguanodon ; they 
are sabre-shaped, with trenchant serrated edges. The 
original was probably carnivorous, and nearly thirty feet in 
length. As it was contemporary with the iguanodon and 
several other large saurians, it may have preyed on their 
young and on the lesser reptiles. Many teeth, vertebrae, 
and portions of the femur of this animal, have been found 
in the island. The vertebrae are not subquadrangular like 
those of the iguanodon, but are cylindrical at the ends and 
contracted in the middle, and have a very smooth surface. 
The femur is nearly cylindrical and slightly bowed ; it has 
two large rounded prominences, or trochanters of nearly 
equal size, below the head of the bone ; it may there- 
fore easily be distinguished from the thigh-bone of the 
iguanodon. 

* See '^Medals of Creation,'* p. 734, and "Memoirs on the 
FossU Reptiles discoyered in Tilgate Forest." << Philos. Trans." 
part II. for the year 1841. 

t See Dr. Biiokland's " Bridgewater Essay." 
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■ook. Tb« original aiiimab are supposed to hare been 

*<]iutic, and prohably of marine, habits, on the evidence 

hti tub-biooncave structure of the vertebne, and of tbe 

■Q canoelloiu ttuue of the long bone«, whicli are desti- 
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STBEPTOSPOHDTLrB. — AmoDg the large vertebra washed 
jp on the shore in Brixton Bay, I found 9e\-eral with one 
end eonvex and the otlier coneave ; these belong to the 
eztJDot crocodilian reptile called StreptotpondyUu (meuiing 
rmerted-ipine), because these vertebm are arranged in tlte 
■pinal column in a position the reverse of that which ob- 
tains in all other reptiles of the same osteological type ; for 
the convexity or ball of the vertebrffi is placed anteriorly, 
whereas in the crocodile, &C. it is in the opposite direcdon.f 
The original, in its form and habits, probably bore a 
general relation to the croeodilea, 

pLBHroaAURtia. — The splendid collection in the Britjah 
Museum, which contains several perfect skeletons of dif- 
ferent species of this genus of extinct marine reptiles, must 
bo too well known to render any description necessary of 
the osteological characters of the piesiosauri and iehthyo- 

• " MfldftlK of Crostion," vol. ii. p. 72fl. 

f " Cuvior's Iteoherches 9ur lea Ossemena Fossiles," torn. V. 
pl.fl. 
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aaurl. A few vertebrae of plesioaauri are tlie only remaiiis 
of these animals I have obtained from the Island. 

Fossil Tdbtleb. — Of chelonian reptiles, waterwom 
fragments of bones are the only vestiges ihat have com 
under my notice. Some of these fragments in all probt 
bility belong to the Trionyx BakeweUi, a species which 
occurs in the Wealdeu strata of Tilgate Forest,* and ia 
characterised fay the granulated surface of the costal plates, 
and a dermal covering of tortoise-shell, as is shown by the 
imprints of the scales left on the bones. Except in possess- 
ing a defensive integument of this kind, this extinct che* 
Ionian must have resembled the existing predaoeoua soft 
turtles ; and doubtless like them inhabited the mud-banks 
of rivers, and preyed upon the eggs and young 
larger reptiles, and on the uniones and other mollusca, the 
shells of which are often found associated with its remains. 

Imprints on Sandstone, — We must here conclude our 
description of the fossils that have been discovered in the 
Wealden strata of the lalo of Wight ; to attempt a full 
exposition of the characters and relations of these organic 
remains, would require a volume expressly devoted to the 
subject. A few additional remarks are, however, necessary 
on some anooialous appearances in the sandstone of Brixtoa 
Bay, that have recently come under my notice. The occur- 
rence of imprints resembling the foot-tracks of birds and 
reptiles, on the surface of slabs of sandstone of very ancient 
formations, must be known to the well-informed reader, 
from the lucid illustration of the subject in Dr. Auckland's 
" Erldgewater Essay." Among those supposed foot-printi 
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are several of large dimensions, described under the name of ^H 
Chiroiherium, which are conjectured to have been made by ^^| 
some enormous three-toed reptile, passing over the stone ^^| 

I when it was in a soft state. Others equally colossal, from ^^| 
» " Geology of the S.E. of England," p. 255. " Medals of ^H 
Oeation,;' p. 778. ^^H 
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igt^meot of the markings on the slabs iiidicatmg 

gressive footsteps of bipeiU, have lieen ascribed to 

o estinet birds.* The layer of clay, or sandstone, 

ng these imprtDts, generally retains casts of them, 

appear ia relief on the sur&ce of the slabs when 

]; in other instances the cast, of a single mould alone 

. and being tuore consolidated than tlie 

[tracted whole. Several large sandstone casts of 

1 were discoveretl last year in the Wealden sands 

igs, and sent up to the Geological Society. A 

aat has been obtained from the Wealden sand in 

in Brixton Bay, and is in nny possession. This 

Li ia a solid tripartite mass of iawn-coloured sand- 

;he middle process is fitleen inches, and the two 

jrojeetions are twelve inches in length ; the greatest 

13 is six inches ; the processes are laterally com- 

and rounded at the extremities, and united to one 

11 base. As the ori^n of these singular concretions 

B very problematical, every speeimen should he preserved ; 

and if several occur on the same bed of sand, their relative 

position should be carefully ascertained .t 

Ancient BiFFLE-WAnKS. — Connected with this subject 
are the ripple-marks so often pervading extensive surfaces 
of sands, sandstones, and clays, in sedimentary deposits 

• " Medals of Creation," p. T08. 

•f- The method adopted to obtain impressions from engraved 
moaum«utal brasses, namely, the pLtcing of Cough tlun paper over 
the aurfaea of the inscription or effigies, and rubbing it freely with 
the black composition termed "heel-ball," which ndheres to the 
parts in relief, but leaves the cavities white, will be fotmd con- 
venient for obtaining an aucarate plan and outline of the imprints 
on the sandatone. This process ia also applicable to anj fossil that 
has a snTliice flat and Qrm enough to bear the friction when covered 
by the paper. I hare often taken in a few minutes imprints of the 
plates of turtles, scales of fishes, &o., sufficiently distinct to exhibit 
the general characters of the surface of the specimens. 
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that have been formed on sea-shores, or along the banks of 
rivers, or in bays, deltas, lakes, and estuaries, in com- 
paratively shallow water. In many parts of the Wealden 
formation these appearances are very striking ; especially in 
the vicinity of Horsham,* and in the quarries in Tilgate 
Forest in Sussex.f The slabs of limestone, clay, and sand- 
stone, exposed in recent falls of the cliffs along the southern 
shores of the Island, are frequently covered with ripple- 
marks. 

Every one must have noticed when walking by the side 
of a river at low water, or on the sands of the seashore, that 
if the water has been agitated by the wind, the surface of 
the mud or sand is furrowed more or less deeply by the 
rippling of the waves ; the markings presenting various 
appearances according to the force and direction of the 
wind and currents. The undulations on the surface of the 
sandstone have arisen from similar operations. In many 
instances the stone is so rough as to be employed in stable- 
yards, where an uneven surface is required to prevent 
horses from slipping as they pass over. Sometimes the 
furrows are deep, denoting that the water was much 
agitated, and the ripple strong ; in other instances the 
undulations are shallow, and intersected by cross-ripples, 
indicating a change in the direction of the waves. Some slabs 
are covered by slightly elevated, broad ridges of sand, made 
up of gentle risings disposed in a crescent shape; these 
have been produced by rills flowing into the river, during 
the recession of the tide. The rippled surfaces often bear 
traces of the trails of mollusca, and annelides, and in some 

* These were first noticed by Mr. Lyell in 1822, and described 
in a letter addressed to the author. 

f It is singular, that although Professor Pla^rfair mentions the 
cause of this appearance as undoubted, yet so little attention or 
credit was g^ven to the statement, that my description of the 
phenomenon was received with much hesitation. 
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tion of the appearances presented to his notice, that this 
excursion was introduced by some general remarks on the 
changes effected on the surface of the land, by the agency 
of streams and rivers. 

Let us test the facts before us by the principles enun- 
ciated in those remarks. We have here strata of great 
thickness, made up of laminated detritus, identical in ap- 
pearance and composition with the consolidated mud-banks 
of rivers and deltas ; we have rafts of drifted pine-trees, 
and the remains of cycadeous plants, and arborescent ferns 
— ^innumerable layers of freshwater shells and crustaceans, 
with large mussels resembling the unionidse of the rivers of 
America — ^heaps of waterworn bones of eolossal oviparous 
quadrupeds, which comparative anatomy instructs us belong 
to types of organisation long since extinct — ^in fine, an 
accumulation of transported materials teeming with the 
spoils of some unknown region, associated with fluviatile 
mollusks and crustaceans, without any intermixture of 
marine exuvise. What is the obvious inference — ^what the 
unavoidable conclusion at which we must arrive? Un- 
questionably, that these deposits were the delta of a river, 
which flowed through a country possessing a fauna and 
flora of a tropical character, and essentially distinct from 
any now known to exist. 

The Country op the Iguanodon. — ^We have here 
then data from which^ by the method of induction pre- 
viously explained, we may restore, as it were, the region 
whence the Wealden strata were derived, the animals by 
which it was inhabited, and the vegetables that clothed its 
siurface. Whether that country was an island or a conti- 
nent cannot, perhaps, be determined; but that it was 
diversified by hills and valleys, and irrigated by streams 
and rivers, and enjoyed a climate of a higher temperature 
than any part of modem Europe, is most evident. Arbo- 
rescent ferns, palmis, coniferous trees, and cycadeous plants 
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constituted its groves and forests, and delicate ftrns the 
vegetable clothing of its soil ; and in its fens and marahes 
the equiseta, and plants of a like nature, prevailed. Its 
principal herbivorous quadruped was the enormous liaardy 
the iguanodon ; its camivora, the megaloaaums and other 
predaceous reptiles ; crocodiles and turtles frequented its 
livers, and deposited their eggs on the banks and shoals ; 
and its waters teemed with fishes, mollusca and crustaceans. 
That the soil was of a sandy nature on the hills and plains^ 
and argillaceous in the lowlands and marshes, may be 
inftrred from the vegetable remains, and the IitlMd(^g;ioal 
character of the strata in which they are imbedded. Some 
inferences relating to the prevailing atmospheric conditioii 
of the country may also be drawn, from the undulated soi^ 
feces of the sandstones, and from the fossil trees. In the 
former we have proof, that when the land of reptiles 
existed, the water was rippled by the breezes, whioh then, 
as now, varied in intensity and direction in a brief apace of 
time; by the latter, that in certain situations the wind 
blew from a particular quarter for a great part of the jear, 
and that the mean annual temperature was as variable as in 
modem times. From what has been advanced, it must not, 
however, be supposed, that the country of the iguanodon 
occupied the site of the south-east of England ; and that 
the animals and terrestrial plants of the Wealden lived and 
died near the spot where their relics are entombed. For 
with the exception of the shells and crustaceans, which 
probably inhabited the delta, all the fossil remains bear 
marks of having been transported from a great distance. 
But though three-fourths of the bones we discover have 
been broken and rolled — the teeth detached from their; 
sockets, — the vertebrae and bones of the extremities, with 
but very few exceptions, disjointed, and scattered here and 
there — the stems and branches of the trees torn to pieces, 
and deprived of their foliage, — there is no intermixture of 
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sea-shells, nor of beach or shingle; these remains have 
been subjected to abrasion from river currents, but not to 
attrition from the waves of the ocean. The gigantic limbs 
of the large reptiles could not have been dissevered from 
their sockets without great violence, except by the decom- 
position of their tendons from, long maceration in water ; 
and if the latter had been the sole cause, we should not find 
the bones broken and separated, but lying more or less in 
juxtaposition, like the skeletons of the plesiosauri in the 
lias. The condition in which these fossils occur proves 
that they were floated down the river with the rafts of 
trees, and other spoils of the land, till, arrested in their 
progress, they sank down, and became imbedded. The 
phenomena here contemplated cannot, I conceive, be satis- 
factorily explained upon any other grounds ; and the source 
of the mighty stream which flowed through the country of 
the iguanodon, must therefore, like that of the Mississippi, 
have been hundreds, perhaps thousands, of miles distant, 
from the delta accumulated in the course of ages at its 
mouth. 

Voyage round the Isle of Wight. — ^As during the 
summer months, excursions round the Island are almost 
daily made by the steamers, an opportunity is afforded of 
obtaining a general view of the geology of the coast in the 
course of a few hours. To a person acquainted with the 
physical structure of the country, such a voyage is alike 
agreeable and instructive, and the reader will And a day 
well spent in taking a rapid survey of the most important 
geological sections which the coast scenery exhibits. The 
steamers leave Cowes or Byde, and take an easterly or 
westerly course, according to the state of the tide. In the 
following brief notice, the localities most worthy of remark, 
in a geological point of view, are described in the order 
they will appear, if the former route be pursued. 

Proceeding from Byde to the eastward, we coast along 
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Sundown Fort is now viaible, and marka the low tract con- 
aisting of the Weald clay {p. 95). The new oliurch and 
little town of Sandown are seen on the lirow of the &aad 
clifts which form the western side of the bay, and extend 
toward Shanklin, rotainiog the same dark red ferruginous 
colour as those at Redcliff. The eastern termination of the 
aouthem range of chalk, forming the lofty downs above 
Shanklin, next appears, and seaward, the high but subor- 
dinate cliff of grcensand at Dunnose Point. The dip of 
the strata in the cliffs on each side of Sandown £ay, and 
the auticlinal axis formed by the elevation of the Wealden, 
may be distinguished by means of a good telescope. 

Off Dunnose, we lose sight of the inner range of ehalk. 
downs, and gain the region of the Undercliff, which from 
the sea presents, in the foreground, a line of fallen masses 
of rock and strata scattered along the sea-shore ; and 
above, a verdant terrace covered with trees and shrubs, 
with here and there houses peering out Irom amid the 
foliage — the barrier of firestone capped with chalk, sur- 
mounting the terrace on the north, and bounding the view 
for a distance of sis miles (sec p. 184), The ledges of 
cherty firestone projecting like lines of masonry along the 
face of this inland cliff, may be distinguished, if the steamer 
keeps within the usual distance of the shore. 

Hearing Blackgang, St, Catherine's appwars towering 
above the western termination of the Undercliff. The 
Sandrock hot«l is seen standing on a ledge high up the 
precipitous escarpment of the greensand, which here forms 
the sea-cliff (see p. 173), near the foot of the inland cliff of 
firestone ; the latter rises to witliin 200 feet of the summit, 
which is nearly 800 feet above the level of the sea. The 
ruins of the tower of St. Catherine surmount the whole, 
The white chalk b seen forming the top of the downs, 
appearing from the sea as an inconsiderable layer, 
ately over Blackgang. 
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exposed in these bays (p. 153), the greatly elongated arch, 
formed by the anticlinal axis of the Wealden (p. 156), may 
be distinctly made out in a clear state of the atmosphere. 
Shalcomb Down (p. 160) now forms the inland distance 
on the north ; and as we near Compton Bay, the middle 
chalk range is seen extending to the shore, and the sea 
washes the base of the magnificent line of chalk hills from 
Afton Down to the Needles. 

The position of the greensand, gait, and firestone, 
beneath the white chalk, in the cliffs west of Compton 
Chine, may be distinguished from a distance, owing to the 
contrast of colour presented by the upper and lower groups ; 
as in Redcliff in Sandown Bay. Freshwater Bay (p. 142) 
is now gained, and the cliffs of the Mainbench, and of 
ScratcheU's Bay, and the Needles, stand forth in all their 
sublimity. (See p. 144.) There is one point in Scratchell's 
Bay in which a magical effect is produced, by the sudden 
appearance of the richly coloured cliffs in Alum Bay, 
between the pure white pinnacles of chalk. 

As we sail round the Needles, the distant Isle of 
Portland is seen on the western horizon, and on the north 
are the shores of Hampshire (p. 119). The vertical strata 
of Alum Bay (p. 107), and the freshwater series at Headon 
Hill (p. Ill), are now on our right ; and we perceive that 
the structure of this north-western extremity of the island 
is the counterpart of the north-eastern promontory at 
Culver Cliff and Whitecliff Bay, which we sailed by in the 
earlier part of our voyage. Colwell and Thomess Bays 
are next passed, and we land at Yarmouth to prepare for 
our excursion to the Dorsetshire coast. 
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Purbeck may be included ia our geological excursions with 
but little inconvenience. This short voyage ia very 
delightful in fine weather, for with a telescope the prin- 
cipal lines of strata may be traced along the distant coasts, 
and a compreheosive view obtained of the relations, and 
original continuity, of the now dissevered masses which 
form the dry land. 

In sailing from Yarmouth towards the Isle of Purbeck, 
our course, after passing by the Needles, is to the west, and 
the ehalk chffs of Dorsetshire soon become distinctly visible ; 
and we at once perceive, that if the vertical chalk range 
we are leaving behind were prolonged in a direct line to 
the west, it would unite with that towards which we are 
steering our little bark, Mr. Webster has graphically 
described the most striking features of the varied landscapes 
which successively appear in this voyage : " The Island we 
had just left assumed a very interesting appearance. The 
gradual rise of the northern side above the sea — the 
coloured strata of Alum Bay— those singular masses of rock 
the Needles — with the majestic chalk chi& behind them of 
the most dazzling whiteness — and the precipitous ftux of 
the southern side of the downs above Freshwater — com- 
posed altogether a picture of the most romantic character. 
On the north lay the coast of Hampshire (see p. 119), con- 
sisting of tertiary clay cliffe, above which were seen thft 
■ town of Christchureh, and several lesser places. As w6 
approached the Dorsetshire side, I perceived that the chalk 
cliffs were of great height, forming the costom end of the 
promontory called Handfast Point ; on the north side of 
which lay Studland Bay, and on the south Swanage Bay. 
In these cliffs, which present a vertical section of the Isle 
of Purbeck from north to south, were seen, while we were 
yet some miles distant, several very largo caverns ; and 
towards the north end four or five detached masses of rock 
ri^ng out of the sea; these were evidently isolated portian& 
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There is a seam of blook earth at the distance of fir? 
feet, and another two feet lower, beneath the dirt-bed, 
indicating two short intervals during which vegetable 
matter had l>esun to aeciinmlate on the surface of the 
uppermost beds of Portland stone, when they were first 
emerging above the level of the sea. In these layers 
Dr. Fitton observed remaios of cycadeous plants.* 

The dirt-bed extends through the north of Portland, 
and appears, as we have seen, on the coast of the peninaula 
of Purbeek. It has been discovered by Dr. Buckland new 
Thame, in Oslbrdshire, and by Dr. Fitton, in the Vale of 
Wardour, It also occurs at Swindon, Wilts, where foami 
coniferous wood abounds, and some specimens of cycades 
liave been obtained ; and between Stone and Hartwell, 
where it is covered by cream-coloured freshwater limestone, 
resembling the Cap of Portland, in which wings of insects, 
and leaflets of the Wealden ferns, have been discovered by 
the Rev. P. B. Brodie,t and my friend, the Rev. J. B. Reade, 
Vicar of Stone. In the tertiary freshwater beds at Binstesd 
(see p. 74), there is a stratum of bituminous earthy loam, 
so like the dirt-bed, that it seems probable it may have 
had a similar origin, and be the remains of a layer of 
vegetable mould. 

• See " Wondera of Geology," vol. i. p. 362. For a detailed 
account of the Portland quarries, and the phenomena concisely 
described in the test, consult Dr. FitLoo'a •' Memoir ;" and Dr. 
Buckland and Sir H. De la Beche on the Geology of Weymouth, 
"Geol. Trans." toI. U. second series. 

f See the highly interesting work of Mr. Brodie, entitled, "A 
Hiatorj of the Fossil Insects in the Secondary Rocks of England," 
1 vol. Svo., with 10 plates, published bj John Van Voorst, 184B. 
Mr. Brodie has discovered numerous remains of small inaecte, 
belonging to forty-eight Families and genera, in the Wfealdea strata 
of Wilts and Bucks. I have not been so fortunate as to detect any 
vestiges of Insects in the Wealden of the Isle of Wight and 
Sussex; but I have two or three wings of small beetles, from Kent, 
and of neorapterouB insects from near Stone, in Buokiughunahiro, 
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Okganic Eemainb. — Tlie common species of marine 
abells, already mentioned as characteristic of the strata 
below the Purbeck, occur more or less abundantly in 
several localities previously mentioned. In the Portland 
stone, one species of ammonite, of a very large si*e, hence 
named Amtaonitei gipanteut, is often met with, and good 
specimens may bo procured of the quarrymen. The fossil 
wood is to be found in most of the stone quarries, and the 
cycodeous plants, called Mantelliie, may be purchased of 
the workmen, to whom they are known as " Crows' nests."'' 

I am indebted to Mr. Damon, of Weymouth,^ for the 
following notice of localities, which may afford useful hints 
to visitors : — 

Ringilead Cliff, — Prom the Kimmoridge clay, Mr. Damon hu 
obtained s^edraem of Pholadomya, TarebratMla, Trigotiia, Modicia, 
Ottrea delloidea, Mya, PUfiTotomana, Phatianetla, Ammoiiite 
Iriplta, A. Gouurianui, &c. 

Whiienofi In the chalk marl, near the ba.3e of the cliff, after 

recent ialls, may be collected specimens of Xmnionfteu, TurrHittt, 
tSeaphitei, Baetdita, Terebraluta, Pleurotomaria, Nalica, Buccinarn, 
and several kinds of Ecldniles. The white chalk is not rich in 



* At the little village of CbesUton, which is iohiLbitecl bj somc 
of the quarrymen, I have always been able to purchase specimens. 
Should the risitor wish to obtain a conhidersble length of the stem 
of a tree, with branches attached, it maj be well to caution him to 
beware of imposition. A specimen, sent to me as an entire trunk, 
was made up of disconnected portions of stems and branches, 
belonging to several trees, ingeniously fitted and cemented together. 

t A line collection of recent, as well as fosul shells, properly 
named, Diay be purchased at Mr. Damon's establishment at Wey- 
mouth ; also most of the rare species of fossils from the neigh- 
bourhood. 

In Loodon, fossils from the localities mentioned in the text, 
properly named, nji well as specimens of otlier British fossils, io., 
ma; be obtained, at moderate prices, of Mr. Henry Stutchbury, 
01, Great Russell Street, opposite the British Museum, and ol' 
Ur. Tennant, 146, Strand. 




<Min1 i>»l»al>', *ka .TfiaM 9mA^ ("OvA Tt^K." aih 
(•I »*>1U Ht. 19). I>ft 



uM.li IB rwik •hid> fan. k>a«»«r,Mlj "riiiMMUH-^Fl 

tot^h * 1<»I »!' aUy'ikl mil, tm fc« IJdcfc. 




ha Ue of Portbad ndii! 
h thi>«> KxounioM must ternunai«. To the 
|»lhl%lflh. IM)^ UH4<tvU»«liiik[ voluiuv will. I fear, pnseot 
lUlttMtku'MkutVV'^i' i|itv>r<Mt, and probably be useful mlv 
tJ^^^WnW 'n* t)w iiMMt uiqMrauit Uwtklities; but to the 
l^m-j iMhIWi n lk> iM4,v Im ill JwwU tu visit utd explore die 
H.4H.*ini M.L, 1. 1, -A,.>1 ih.' I'ivHuwiuc- scones described in 
., .ul^; liiiti li.ppi' that it mayprove 

' iw". ''>■ upeuing to hb mind 

, I iit'l'"'7.'*pJete withobjtds 
.iii.'i tin- aiui3l'urm«d and in- 
.. iiiK.n.-i'd i-T di»(^arded. 



■^ ^ S.'Wjh l!V**i W«7»u«k. 





RETROSPECT. 



I attempting to interpret the natuml records of tbe 
' '5 physical history, the geologist ia often in the con- 
dition of the antiquary who endeavours to decipher an 
ancient manuscript, in which the original characters are 
obscured and partially obliterated by later superscriptions. 
It is, indeed, frequently difficult, and sometimes impossible, 
to determine the synchronism of those geological changes, 
of which the only indications are insulated and but obscurely 
related phenomesa. Bearing in mind the caution of a 
distinguished philosopher,* "that the language of theory 
can never fall from our lips with any grace or fitness, un- 
less it appear as the simple enuneiation of those general 
facts with which by observation alone we have become 
acquainted," we will take a retrospective view of wliat 
baa been advanced, and endeavour to deduce therefrom 
some general results as to the nature of those physical 
mutations, of which we have obtained such unequivocal 
proofs. Fortunately, the evidence of the important changes 
which the organic and inorganic kingdoms of nature have 
undergone in this part of the globe, during the vast periods 
embraced by our researches, is so conclusive, that the at- 
tentive reader will perceive the following inferences, start- 
ling as they may appear, naturally result from the facta 
that have been submitted to his observation. 

I. The Oolitic Epoch. — The most ancient deposits 
comprehended in our Excursions, are the uppermost beds, 
of an oceanic formation of great extent — the oolite — which 
is characterised by numerous peculiar species and genera 
of marine reptiles, fishes, mollusks, radiaria, corals, 
" Professor Sedgwiuk. 
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'"~'^^. The Cretaceous Epoch. — The commenceinent 
^ *-^ era waa marked by the subsidence of the entire area 
^^ecupied by the greensand formation, to a depth sufli- 
^^* 'to admit of tho aeeumulation of the deep sea deposits, 
^^" *4ich the greater part of the cretaceous beds of England, 
""^ *>f the adjacent portion of the European Continent, 
^~*^^5sts. The Wcalden sediments were submerged to a great 
~^>tli, and upon them were deposited sands, and argillaceous 
^^^*^, and calcareous detritus, toeming with marine exuvite." 
'**.t the ocean of the chalk extended far beyond the limits 
^^ the Wealdon ; it buried beneath its waters a considerable 
^^ortion of modem Europe, and its waves reached the New 
^World, and covered part of the continent of North America. 
T'his ocean swarmed with numerous forms of marine organ- 
isms, belonging in a great measure to species and genera 
Unknown in the earlier and in the later geological epochs. 
The intorapersions of freshwater deposits containing terres- 
trial esuviie, though inconsiderable, prove that although the 
delta of the country of the iguanodon was submerged in 
the abyss of the ocean, a group of islands, or a continent, 
inhabited by that colossal reptile and its contemporaries, 
and covered with pine-foreata, cycadee, and ferns, flourished 
up to a late period of the cretaceous epoch. f 

rV. The Tehtiart Epoch.— The bed of the chalk 

ocean was broken op, and considwable areas were elevated 

above the sea, and covered with vegetation, and tenanted by 

pachydermata and other mammalia ; the dry land of Europe 

during this period was less extensive than at the present time. 

In the basins and depressions formed by the submerged 

portions of the cretaceous strata, new sediments began to 

take place ; the sea which deposited them teeming with 

* Bvidmce; Greensand strata at Atberfield, Sec. Bee p. 163. 

■^ Evidence: The IgnnDodon, and* freshwater turtles, pine-trees 

and cjcadeic of the greensand of Maidstone ; the ferns of the 

greensand of the Isle of Wight, p. 167 ; Ihe Clathraria Ljellii of 

the chalk-marl at Bonchnrcb, p. 179. 
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2fi6 OBOLOUT OF TnS IftLR OF WinllT. 

nuriiio wiinuik, diitinct from thow of tbe 
oousit. Local iiUrusioiu of fnntiwaier depoiita, 
in tko vpoiU uf tlic Iftud and its inhatnUnta, 
«xiBt«nc« of UlauJa or coDUoenU, teoMited bj 
ftilk-d to the lApir, elqihant, rhinoceros, hora^ deer, fce.;* 
aiiil lliu VL'getftble remsiaa, cousisting of pslnu &Dd dkon- 
loilonou« trees, iiidiculc sa approach lo the flora oC the wm 
roifiona of the auiith of Europe. A few reptiles, princ^iaDl 
of t)io alligator and crowxliliAn types, and lizards of sboH 
■lie, appear as ihe representatives of tbc swarms of mjIsmI 

I oviparous iiuailriipeds of the previous epochs. 

I V. Tub pRK-uiSTOBic Epoch. — From the most KeeX 

tertiary dt.'posits to those io which occur the remunsof 

' animals which socra to liave always been coDtempamr 

> with the human race, the transition ia imperceptible. But 
elovatory movements, and suhsiclenees, more or leas gener^ 
appear to have continually taken place, by which the rela- 
tive pdsltiun of the laud and sea was subjected to repeated 
OBfillalion. During this period, large pachyderms, as the 
mammoth, mastodon, hippopotamu^ rhinoceros, &c.— 
■ovcral species of horse — gigantic elks and deer — and 
many camivora, as the lion, tiger, bear, hyena, Ac, — 
inhabited the European continent and islands. ^Vhile 
thia fauna prevailed, a succession of terrestrial disturbances 
occurred, by which the physical configuration of tlie land 
was materially changed. England and its islands were sepa- 
rated from the continent; and to this epoch ia probably 
referable the formation of the lines of elevation Chat traverM 
tiie districts over which our observations have extended. 

Lastlt. — Man took possession of the land, and such of 
the large mammalia as had survived tlic preceding geologiod 
revolutions were either exterminated by his agency, or 
reduced to a domesticate state. Subsequently to the 
occupation of these islands by the aboriginal tribea, the 
* Evideaeei See p. 83, and p. 123. i 
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country has undergone no important physical mutations. 
The usual effects of the atmosphere, the wasting of the 
shores by the enCToachments of the sea, tlie erosion ol 
the land by streams and rivers, the silting up of valleys, 
And the formation of deltas, are apparently the only 
terrestrial ciiaiiges to which England and its islands have 
been subjected during the bistwc ages. 

C0ROL1.ABT. — From thb examination of the geological 
phenomena of the south-east of England, we learn that at & 
period incalculably remote, there existed in the northern 
hemisphere an extensive island or continent, possessing a 
climat« of such a temperature, that its surface was covered 
with arborescent ferns, palms, cycadex, and other conifers ; 
and the ocean that watered its shores, was iuhabited by 
turtles, and marine lizards of ei:tinct genera. Thia 
country suffered a partial subsidence, which was cfieoted so 
tranquilly, tliat many of the trees retained their erect 
position, and the cycadeous plants, and a. considerable layer 
of the vegetable mould in which they grew, remained 
undisturbed. In thb state on inundation of freshwatec 
covered the country and its forests, and deposited upon the ] 
soU and around the trees a calcareous mud, which t 
gradually consolidated into limestone ; thermal streams^ \ 
holding flint in solution, percolated the mass, and silicified 
the submerged trees and plants. 

A further subsidence took place, floods of freshwater ' 
overwhelmed the petrified forest, and heaped upon i 
accumulations of detritus, which streams and rivers ha 
transported from the laud. The country traversed by the 
rivers, like that of the submerged forest, enjoyed a tropiejj •, 
climate, and was clothed with palms, arborescent ferns,' ' 
and cycodoic ; it was tenanted by gigantic herbivorous and 
carnivorous reptiles, and its waters abounded' in turtles, 
uid various kinds of fishes and mollusca. The bones of 
the reptiles, the teeth and scales of the £shes, the shells of 
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WORKS BT DR. MAXTELI.. 

V. TITE MEDALS OF CREATION; or, FtRsr Lessoss 
in' OBOLoor AKD IN THE Stodt op Orgask! Remae<s. In 
2 rol«, foolscap Svo, in cloth, ele^-ant ; with coloured Plates, and 
several hundred Pi^ares of Or^nic Beuaias. (London: KG. 
Bohn.) New tdititm in the prat. 

"Dr. Uanlgll'a 'HedilBof Creation' ire amoni: tha chffSawprai^ 
Ibv art ot bogk-mnkiufi in tho beat iiDdertlsniling nf the term ; we mea 
tKbnlcall/ and msofaamonUj, sa vsll lu intellectuallT. Tbe two tdIium 
ore fllngiintlj (wnnd, and. bolng of a portable Bite, wiA and must take tlnir 
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bile Ihay miut aigo aDoiiDipntiy the inlalUEenl travel 
a moat liutrueliie and deligbtrul Mnnton in their Jooni 






• 



Anrrttian Jeurnal eif SmBHCtjor JanHari/, ISiS. 

VI. THOUGHTS ON A PEBBLE; or, A Fibst Lessos 
IB Geolouv, The Seventh Edition, with eleven additioDti 
Uluatrationa. In purple cloth, gilt, 1849. Price 6s. 

VII. A DAY'S RAMBLE IN AND ABOTTT THE 
ANCIENT TOWN OF LEWES; iUuatnitive of the ohjMtri 
of Geological aiid Antiquarian interest. 1 vol. with pWeu 
(London: H. G. Bohn,) 1846. Price 5b. | 

" A ebpinninE gnido to a cliariiiinjf spot, ricli in pictureaqne aoenerr 
snd hiilorital neaociotiona of the tiehcat interest.— i ilny'e rambU, wMfV 
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